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Emission  Monitoring  Requirements  and 
Performance  Testing  Methods 

July  15, 1974. 

The  Environmental  Protection  Agency 
promulgated  Standards  of  Performance 
for  New  Stationary  Sources  pursuant  to 
section  111  of  the  Clean  Air  Act,  as 
amended,  on  December  23,  1971  (36  PR 
24876)  for  fossil  fuel-fired  steam  gen¬ 
erators,  incinerators,  Portland  cement 
plants,  and  nitric  and  sulfuric  acid 
plants,  and  on  March  8,  1974  (39  FR 
9308)  for  asphalt  concrete  plants,  petro¬ 
leum  refineries,  storage  vessels  for  petro¬ 
leum  liquids,  secondary  lead  smelters, 
secondary  brass  and  bronze  ingot  pro¬ 
duction  plants,  iron  and  steel  plants,  and 
sewage  treatment  plants.  New  or  modi¬ 
fied  sources  in  these  categories  are  re¬ 
quired  to  demonstrate  compliance  with 
standards  of  performance  which  reflect 
the  degree  of  emission  limitation  achiev¬ 
able  through  the  application  of  the  best 
system  of  emission  reduction  which 
(taking  into  account  the  cost  of  achiev¬ 
ing  such  reduction)  the  Administrator 
determines  has  been  adequately  demon¬ 
strated.  Such  compliance  is  demonstrated 
by  means  of  performance  tests  which 
are  specified  by  the  Administrator,  and 
which  are  conducted  at  the  time  a  new 
source  commences  operation  or  shortly 
thereafter. 

In  order  that  sources  which  have  dem¬ 
onstrated  compliance  with  applicable 
standards  be  properly  operated  and 
maintained  so  as  to  remain  in  compli¬ 
ance,  provisions  were  included  which  re¬ 
quire  sources  to  install  systems  which 
continuously  monitor  levels  of  emissions. 
Specific  monitoring  requirements  are: 

1.  Opacity  (fossil  fuel-fired  steam  gen¬ 
erators,  petroleum  refineries), 

2.  SO,  (fossil  fuel-fired  steam  gener¬ 
ators,  sulfuric  acid  plants,  petroleum  re¬ 
fineries)  , 

3.  NOt  (fossil  fuel-fired  steam  genera¬ 
tors,  nitric  acid  plants) , 

4.  H.S  (petroleum  refineries) , 

5.  CO  (petroleum  refineries) ,  and 

6.  O,  (petroleum  refineries,  fossil  fuel- 
fired  steam  generators) . 

At  the  time  standards  which  included 
monitoring  requirements  were  initially 
proposed  (36  FR  15704),  EPA  had  lim¬ 
ited  knowledge  about  the  operation  of 
continuous  instruments  on  such  sources; 
thus  the  requirements  were  specified  in 
general  terms.  In  the  preamble  to  the 
performance  standards  promulgated  in 
1971  (36  FR  24876) ,  it  was  indicated  that 
additional  guidance  on  the  selection  and 
use  of  such  instruments  would  be  pro¬ 
vided  at  a  later  date. 

Initially  EPA  intended  that  the  guid¬ 
ance  be  in  the  form  of  instrument  speci¬ 
fications  and  calibration  procedures. 
These  procedures,  which  were  under  de¬ 
velopment,  would  provide  the  basis  for  a 
formal  EPA  instrument  certification  pro¬ 


gram,  in  which  EPA  would  provide  in¬ 
strument  specifications,  and  instrument 
vendors  would  obtain  EPA  certification 
for  those  instruments  which  they  dem¬ 
onstrated  could  meet  the  specifications. 
Once  certified,  an  instrument  from  a  par¬ 
ticular  product  line  could  be  installed  on 
specific  sources  in  fulfillment  of  the  mon¬ 
itoring  requirements  for  that  source. 

The  “product  line  certification”  ap¬ 
proach  for  continuous  monitoring  sys¬ 
tems  was  considered  undesirable  for  ap¬ 
plication  to  stationary  source  monitor¬ 
ing  for  several  reasons.  The  primary 
reason  was  that  the  approach  would  pro¬ 
vide  no  assurance  that  an  instrument 
from  a  product  line  receiving  EPA  “cer¬ 
tification”  would  perform  properly  at  the 
source  due  to  unexpected  or  disregarded 
interferences,  improper  installation,  or 
undetected  damages  from  handling. 
Serious  interferences  are  known  to  exist 
within  the  hostile  environment  of 
flue  gases.  Therefore  instruments  must 
be  carefully  engineered  for  a  particular 
source  application.  No  one  instrument 
model  would  be  expected  to  provide  ac¬ 
curate  results  for  each  of  the  wide  va¬ 
riety  of  sources  affected  by  new  source 
performance  standard  requirements. 

After  evaluation  of  continuous  moni¬ 
tors  on  specific  sources,  EPA  adopted  a 
different  approach  for  monitors  applied 
to  stationary  sources.  This  approach  re¬ 
quires  the  source  owner  or  operator  to 
demonstrate  at  each  source  the  capabil¬ 
ity  of  continuous  monitoring  systems  to 
meet  the  performance  specifications 
herein.  These  proposed  regulations  also 
contain  procedures  for  determining 
whether  a  continuous  monitoring  sys¬ 
tem  meets  the  performance  specifica¬ 
tions.  Demonstration  of  compliance  with 
these  specifications  at  each  source  will 
result  in  more  reliable  data  from  these 
systems.  In  accordance  with  this  ap¬ 
proach,  specifications  are  herein  pro¬ 
posed  for  systems  which  monitor  opacity, 
nitrogen  oxides,  oxygen,  and  sulfur  di¬ 
oxide.  The  validity  of  these  specifications 
has  been  evaluated  in  depth  by  exten¬ 
sive  testing  programs  at  steam  generat¬ 
ing  facilities.  The  technical  support  for 
these  specifications  is  Performance  Spec¬ 
ifications  for  Stationary  Source  Moni¬ 
toring  Systems  for  Gases  and  Visible 
Emissions,  EPA-650/2-74-013  (Jan. 
1974) ,  which  is  obtainable  upon  request 
from  the  National  Technical  Informa¬ 
tion  Service,  5285  Port  Royal  Road, 
Springfield,  Virginia  22151  (specify  PB 
230-934/AF)  for  $7.00  each.  Specifica¬ 
tions  for  systems  which  monitor  hydro¬ 
gen  sulfide  and  carbon  monoxide  will  be 
proposed  at  a  later  date. 

Continuous  monitoring  measurements 
will  be  used  for  determining  pollutant 
emissions  during  all  periods  of  operation. 
A  report  of  all  emissions  and  a  summary 
of  excess  emissions  must  be  reported 
quarterly.  Excess  emissions  are  specified 
for  each  source  category  that  has  a  con¬ 
tinuous  monitoring  requirement  in  the 
appropriate  subpart.  The  reported  meas¬ 
urements  will  be  used  by  the  Administra¬ 
tor  to  determine  whether  acceptable 
operating  and  maintenance  procedures 


are  being  used  by  an  owner  or  operator 
of  an  affected  facility. 

Since  new  source  performance  stand¬ 
ards  have  been  in  effect  for  some  indus¬ 
tries  since  1971,  these  proposed  regula¬ 
tions  have  been  structured  so  that  any 
source  which  has  purchased  specific 
monitoring  systems  from  equipment 
vendors  prior  to  the  date  of  this  proposal 
will  be  exempted  from  the  new  perform¬ 
ance  requirements  contained  in  Appen¬ 
dix  B,  but  must  meet  all  other  require¬ 
ments. 

Continuous  monitors  are  required  on 
affected  facilities  where  they  can  assist 
in  minimizing  pollutant  emissions,  where 
the  technical  feasibility  exists  using  cur¬ 
rently  available  continuous  monitoring 
technology  and  where  the  cost  of  the 
monitors  is  reasonable. 

The  costs  associated  with  continuous 
monitoring  are  difficult  to  assess  at  this 
time  due  to  limited  industrial  monitoring 
experience.  This  limited  use  of  monitors 
has  required  instrument  manufacturers 
to  recover  development  costs  from  the 
sale  of  a  limited  number  of  units.  Con¬ 
sequently,  cost  data  now  available  may 
not  be  representative  of  lower  costs  re¬ 
sulting  from  increased  sales  and  competi¬ 
tion.  The  cost  data  presented  herein  have 
been  derived  primarily  from  actual  and 
estimated  costs  of  EPA  monitoring  proj¬ 
ects.  Costs  will  vary  from  source  to  source 
depending  upon  variations  in  the  require¬ 
ments  for  each  installation,  e.g.,  procure¬ 
ment,  shipping,  site  preparation,  and 
physical  installation  of  the  instrument 
system. 

For  opacity  and  oxygen  monitoring 
systems,  normal  costs  of  procurement, 
installation,  and  startup  are  estimated 
to  range  from  $5,000  to  $15,000  each.  The 
additional  effort  required  by  Perform¬ 
ance  Specifications  1  and  3  is  estimated 
to  be  about  10  man-days  for  the  initial 
installation.  For  gaseous  emission  moni¬ 
toring  systems  (SO-  and  NO,),  normal 
costs  of  these  activities  are  estimated  to 
be  in  the  range  of  $10,000  to  $20,000,  and 
the  additional  effort  required  by  Per¬ 
formance  Specification  2  is  estimated 
to  be  approximately  20  man-days  for  the 
initial  installation.  This  estimate  as¬ 
sumes  the  monitoring  system  test  will  be 
performed  both  before  and  during  the 
source  performance  test.  This  procedure 
is  not  only  cost  effective  as  a  result  of 
performing  the  instrument  test  and  new 
source  performance  test  at  one  time,  but 
also  provides  emission  data  to  the  opera¬ 
tor  prior  to  the  performance  test. 

Several  procedures  are  contained 
within  these  regulations  to  define  how 
the  results  of  fuel  or  emission  monitoring 
are  to  be  used  to  determine  excess  emis¬ 
sions  for  the  purpose  of  preparing  quar¬ 
terly  reports  pursuant  to  5  60.7(c).  As 
reports  of  excess  emissions  will  in  part  be 
used  to  determine  compliance  with 
§  60.11(d),  the  accuracy  of  the  conver¬ 
sion  of  monitoring  data  to  units  of  the 
standards  is  important. 

The  procedures  listed  under  §  60.45(a) 
(2)  (i)  and  (ii)  for  fossil  fuel-fired  steam 
generators  for  conversion  of  fuel  moni¬ 
toring  data  specify  A.S.T.M.  standard 
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method  D2234-68(72)  for  sampling  of 
coal.  This  method  prescribes  four  sepa> 
ate  conditions  of  Increment  collection 
(section  4.3)  Including  sampling  from 
rail  cars  (condition  D) .  Conditions  A,  B, 
or  D  of  sampling  will  be  acceptable.  The 
coal  lots  must  be  sampled,  analyzed,  and 
the  average  sulfur  dioxide  emissions  com¬ 
puted  In  accordance  with  $  60.45(a)  (2) 

(11)  before  the  coal  Is  fired.  The  source 
must  demonstrate  that  any  lot  of  coal 
In  storage  at  the  affected  facility  will 
not  produce  excess  emissions  when  fired 
without  the  benefit  of  blending  In  order 
to  exercise  the  option  of  monitoring  sul¬ 
fur  dioxide  emissions  by  fuel  analyses. 
When  a  source  fires  lots  of  fuel  which 
require  blending  In  order  to  control  emis¬ 
sions  to  prescribedlimits,  then  the  source 
must  have  Installed  a  continuous  moni¬ 
toring  system  for  measurement  of  the 
sulfur  dioxide  emissions.  When  fuels  of 
different  physical  phases  (gaseous, 
liquid,  solid)  are  fired,  the  excess  emis¬ 
sions  for  each  fuel  fired  can  be  deter¬ 
mined  by  |  60.45(a)  (2)  (11)  and  arithmet¬ 
ically  prorated  based  upon  the  percent¬ 
age  of  total  heat  input  of  each  fuel  to 
the  affected  facility  as  determined  by 
S  60.45(c). 

When  converting  monitoring  data  to 
units  of  the  standards,  large  Inaccuracies 
could  result  In  the  computations  of  ex¬ 
cess  emissions  for  steam  generators  with¬ 
out  a  correction  for  excess  air;  especially 
for  those  sources  that  fire  multiple  fuels 
or  switch  fuels.  These  Inaccuracies  can 
be  minimized  by  monitoring  oxygen, 
therefore  a  requirement  for  continuous 
oxygen  monitoring  at  steam  generators 
Is  added. 

Oxygen  monitors  for  computing  excess 
SO,  emissions  resulting  from  fuel  gas 
combustion  In  refineries  were  not  pre¬ 
scribed  because  the  excess  air  levels  In 
process  heaters  and  refinery  boilers  are 
closely  controlled  at  constant  levels  when 
gaseous  fuels  are  fired.  A  typical  flue  gas 
oxygen  concentration  of  3  percent  was 
used  In  developing  the  conversion  factor 
for  this  source.  For  facilities  which  oper¬ 
ate  at  levels  greater  than  5  percent  oxy¬ 
gen  in  the  flue  gases,  the  conversion  fac¬ 
tor  becomes  inaccurate  without  an  ad¬ 
justment.  The  appropriate  adjustment 
is  provided  by  monthly  oxygen  analysis 
of  the  flue  gas.  Also,  due  to  the  lower 
costs,  it  is  anticipated  that  most  re¬ 
fineries  will  choose  the  option  provided 
in  the  regulations  for  monitoring  H,S  in 
the  fuel  gas  rather  than  monitoring  SO, 
in  flue  gases. 

Conversion  factors  for  nitric  and  sul¬ 
furic  acid  plants  will  be  developed  by 
computing  the  ratio  of  the  performance 
test  results  in  units  of  the  standards  to 
the  continuous  monitoring  data  concen¬ 
trations.  Use  of  this  factor  will  enable 
reports  of  excess  emissions  to  be  prepared 
in  units  of  the  standard  based  upon  the 
monitoring  system  results.  Although 
there  will  be  some  variation  in  excess  air 
levels  between  different  types  of  facili¬ 
ties  (l.e.,  spent  acid  vs.  sulfur  burning 
acid  plants,  etc.),  this  method  of  con¬ 
version  will  be  reasonably  accurate  be¬ 
cause  the  excess  air  levels  at  each  of  these 
facilities  will  continue  to  be  controlled 


to  approximately  the  same  levels  in  effect 
during  the  monitoring  system  compara¬ 
tive  tests.  Therefore  conversion  factors 
for  each  facility  will  be  somewhat  differ¬ 
ent  due  to  design  types,  but  will  remain 
relatively  constant  for  any  (me  facility. 

Two  revisions  are  contained  within 
these  proposed  regulations  which  affect 
the  test  methods  and  procedures  used 
to  determine  compliance  with  standards 
for  fossil  fuel-fired  steam  generators. 
One  revision  incorporates  a  simplified 
technique  for  converting  pollutant  con¬ 
centration  to  mass  emission  rate.  The 
technique,  which  is  based  on  estimating 
factors  and  mass  balance  principles, 
eliminates  the  need  to  measure  flue  gas 
flow  rates  and  also  fuel  flow  rates  except 
when  combinations  of  fuels  are  simulta¬ 
neously  fired.  A  second  revision  allows  an 
increase  in  the  gas  temperature  range 
maintained  in  the  Method  5  probe  and 
Alter,  to  a  maximum  of  160°  C  (320°  F) 
for  this  source  category.  This  revision  will 
allow  measurement  of  particulate  matter 
at  a  temperature  at  which  patriculate 
control  devices  are  capable  of  operating. 
This  is  considered  appropriate  to  prevent 
the  possibility  that  a  source  will  install  a 
high-efficiency  dry  particulate  control 
device  representative  of  best  technology 
and  fail  to  meet  the  standard  due  to  the 
presence  of  material  condensing  below 
160°  C.  Such  material  has  been  found  to 
be  present  in  relatively  low  concentra¬ 
tions  at  fossil  fuel-flred  steam  generators 
meeting  standards  of  performance  for 
new  sources.  The  concentrations  are, 
however,  variable  and  cannot  be  accu¬ 
rately  predicted.  The  possible  effect  of 
this  revision  upon  the  particulate  matter 
standard  has  been  evaluated  and  deter¬ 
mined  to  be  insignificant  for  this  source 
category.  Although  particulate  control 
devices  may  be  installed  and  operated  at 
temperatures  above  160°  C,  sampling  at 
such  higher  temperatures  is  not  allowed 
by  this  revision.  This  revision  does  not 
affect  test  methods  and  procedures  for 
sources  covered  by  other  subparts. 

EPA  has  received  several  comments 
concerning  opacity  standards  notably 
those  submitted  with  respect  to  petitions 
for  review  of  standards  of  performance 
in  Essex  Chemical  Corporation  v.  Ruck- 
els  haus,  Civ.  No.  72-1072  (5  ERC  1820) 
(D.C.  Cir.) ,  and  Portland  Cement  Asso¬ 
ciation  v.  Ruckelshaus,  Civ.  No.  72-1073 
(5  ERC  1593)  (D.C.  Cir.).  In  response  to 
questions  concerning  the  possible  inter¬ 
ference  of  condensed  water  vapor  in 
plumes,  the  correct  position  of  the  ob¬ 
server,  and  the  validity  of  the  EPA  obser¬ 
ver  qualification  procedure,  these  pro¬ 
posed  regulations  contain  revisions  to  the 
general  provisions  and  to  Method  9  to 
clarify  and  tighten  the  requirements  in 
these  areas. 

The  following  is  a  summary  of  the 
amendments  proposed  herein  for  40  CFR 
Part  60: 

1.  A  new  section  is  added  to  the  general 
provisions  specifying  general  continuous 
emission  monitoring  requirements,  and 
appropriate  subparts  are  revised  to 
specify  requirements  and  procedures  for 
converting  monitoring  data  to  proper 
units. 


2.  General  continuous  monitoring 
specifications  in  each  applicable  subpart 
are  replaced  with  appropriate  reference 
to  "Appendix  B — Performance  Specifi¬ 
cations” 

3.  The  regulations  are  revised  to  re¬ 
quire  that  reduction  of  data  to  units  of 
the  standards  be  performed  monthly 
rather  than  daily.  This  revision  will  allow 
the  use  of  computerized  data  reduction 
techniques.  Techniques  for  converting 
the  pollutant  concentration  obtained 
from  continuous  monitoring  systems  to 
units  of  the  standard  are  added. 

4.  Revisions  are  added  to  clarify  and 
Improve  the  test  methods  for  fossil  fuel- 
fired  steam  generator  facilities. 

5.  “Method  9 — Visual  Determination  of 
the  Opacity  of  Emissions  From  Station¬ 
ary  Sources”  is  revised  to  clarify  pro- 
dures  for  determining  opacity  of  emis¬ 
sions  from  sources  whose  plumes  contain 
condensed  water  vapor,  to  define  the 
observational  position  of  the  observer 
with  respect  to  the  plume,  and  to  delete 
the  requirement  for  calculating  average 
opacity.  Specifications  are  also  added 
for  the  smoke  generator  used  for  qualifi¬ 
cation  of  observers  so  that  agencies  may 
provide  observer  qualification  training 
consistent  with  EPA  training. 

6.  To  the  general  provisions  is  added 
the  requirement  that  where  condensed 
water  is  present  in  plumes,  and  such 
water  is  the  only  reason  for  failure  to 
meet  opacity  requirements,  such  failure 
shall  not  be  a  violation  of  opacity 
standards.  ' 

7.  “Appendix  B — Performance  Speci¬ 
fications”  is  added. 

Interested  persons  may  participate  in 
this  rulemaking  by  submitting  written 
comments  (in  triplicate)  to  the  Emission 
Standards  and  Engineering  Division,  En¬ 
vironmental  Protection  Agency,  Research 
Triangle  Park,  North  Carolina  27711,  At¬ 
tention:  Mr.  Don  R.  Goodwin.  All  rele¬ 
vant  comments  postmarked  on  or  before 
October  29, 1974  will  be  considered.  Com¬ 
ments  received  will  be  available  for  pub¬ 
lic  Inspection  at  the  Office  of  Public  Af¬ 
fairs,  401  M  Street  SW.,  Washington,  D.C. 

This  notice  of  proposed  rulemaking  is 
Issued  under  the  authority  of  sections 
111  and  114  of  the  Clean  Air  Act,  as 
amended  (42  U.S.C.  1857c-6,  1857c-9) . 

Dated:  August  28, 1974. 

Russell  E.  Train, 
Administrator. 

It  is  proposed  to  amend  Part  60  of 
Chapter  I  of  Title  40  of  the  Code  of  Fed¬ 
eral  Regulations  as  follows: 

Subpart  A — General  Provisions 

1.  Section  60.2  is  amended  by  adding 
paragraphs  (x),  (y),  and  (z)  as  fol¬ 
lows: 

§  60.2  Definitions. 

•  *  •  •  • 

(x)  “One-minute  period”  means  any 
one  of  the  60  equal  parts  of  an  hourly 
period. 

(y)  "Continuous  monitoring  system” 
means  the  total  equipment  for  sampling, 
conditioning,  and  analyzing  emissions  or 
process  parameters  and  for  recording 
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data  that  meet  the  requirements  of 
S  60.13. 

(z)  “Lot”  means  any  quantity  of  ma¬ 
terial  so  designated  by  the  material’s 
supplier  except  that  the  quantity  of  ma¬ 
terial  in  any  one  lot  shall  not  exceed  the 
quantity  of  any  shipment  (s)  physically 
delivered  by  each  supplier  to  the  owner 
or  operator  in  any  24-hour  period. 

2.  Section  60.7  is  amended  by  revis¬ 
ing  paragraph  (c)  to  read  as  follows: 

§  60.7  Notification  and  recordkeeping. 

•  •  *  *  • 

(b)  Any  owner  or  operator  subject 
to  the  provisions  of  this  part  shall  main¬ 
tain  records  of  the  occurrence  and  dura¬ 
tion  of  any  startup,  shutdown,  or  mal¬ 
function  in  operation  of  the  affected  fa¬ 
cility  and  any  malfunction  of  the  air 
pollution  control  equipment. 

(c)  A  written  report  shall  be  sub¬ 
mitted  to  the  Administrator  by  each 
owner  or  operator  for  each  calendar 
quarter.  All  quarterly  reports  shall  be 
postmarked  by  the  30th  day  following 
the  end  of  each  calendar  quarter.  The 
report  shall  include  the  following: 

(1)  For  all  affected  facilities,  the  date, 
duration,  nature,  and  cause  (if  known) 
of  any  malfunction,  and  the  corrective 
action  taken  or  preventative  measures 
adopted. 

(2)  For  affected  facilities  for  which 
continuous  monitoring  systems  are  re¬ 
quired,  the  report  shall  include  the  fol¬ 
lowing: 

(i)  The  magnitude  of  emissions  re¬ 
duced  in  accordance  with  §  60.13  (k) . 

(ii)  A  summary  of  periods  of  excess 
emissions  as  defined  in  applicable  sub¬ 
parts,  including  the  magnitude  of  excess 
emissions,  the  date,  the  time  of  com¬ 
mencement  and  completion  of  each  pe¬ 
riod  of  excess  emissions,  and  the  date  and 
time  identifying  each  period  during 
which  the  continuous  monitoring  system 
was  inoperative.  Periods  of  excess  emis¬ 
sions  due  to  startup,  shutdown,  and  mal¬ 
function  shall  be  specifically  identified. 

(d)  Any  owner  or  operator  subject  to 
the  provisions  of  this  part  shall  main¬ 
tain  a  file  of  all  measurements  of  the 
affected  facility’s  emissions  including 
continuous  monitoring  system  data  and 
the  results  of  any  tests  conducted  in  ac- 
,  cordance  with  the  procedures  listed  in 
the  Appendices  A  and  B  to  this  part,  and 
all  other  reports  and  records  required 
by  this  part.  Any  such  measurements,  re¬ 
ports,  and  records  shall  be  retained  for 
two  years  following  the  date  of  such 
measurements,  reports,  and  records. 

3.  Section  60.11  is  amended  by  revising 
paragraph  (b)  to  read  as  follows : 

§60.11  Compliance  with  standards  and 

maintenance  requirements. 

•  •  •  •  • 

(b)  Compliance  with  opacity  stand¬ 
ards  in  this  part  shall  be  determined  by 
conducting  observations  in  accordance 
with  Reference  Method  9  in  Appendix  A 
erf  this  part.  Where  the  presence  of  con¬ 
densed,  uncombined  water  is  the  only 
reason  for  failure  to  comply  with  appli¬ 
cable  opacity  standards,  such  failures 


shall  not  be  a  violation  of  those  stand¬ 
ards. 

*  •  •  •  • 

4.  A  new  §  60.13  is  added  as  follows: 

§  60.13  Emission  monitoring  require¬ 
ments. 

(a)  Unless  otherwise  specified  by  sub¬ 
parts,  all  continuous  monitoring  systems 
required  for  measuring  and  recording 
emissions  or  process  operations  shall 
meet  the  requirements  of  this  section  ex¬ 
cept  that  the  requirements  contained  in 
Appendix  B  of  this  part  apply  only  to 
those  continuous  monitoring  systems 
listed  in  paragraph  (d)  of  this  section. 
All  continuous  monitoring  systems  shall 
be  installed  and  shall  have  completed  the 
conditioning  period  specified  in  Appendix 
B  to  this  part  (if  applicable)  prior  to 
conducting  performance  tests  required 
under  §  60.8. 

(b)  All  continuous  monitoring  systems 
installed  on  stationary  sources  shall  meet 
minimum  frequency  of  operation  re¬ 
quirements  as  follows: 

(1)  Continuous  monitoring  systems 
for  measuring  opacity  shall  complete  a 
minimum  of  one  cycle  of  operation  (sam¬ 
pling,  analyzing,  and  data  recording)  for 
each  successive  1 -minute  period. 

(2)  Continuous  monitoring  systems 
for  measuring  oxides  of  nitrogen,  sulfur 
dioxide,  or  oxygen  shall  complete  a  min¬ 
imum  of  one  cycle  of  operation  (sam¬ 
pling,  analyzing,  and  data  recording)  for 
each  successive  15-minute  period. 

(3)  Continuous  monitoring  systems  for 
measuring  emissions  or  process  param¬ 
eters  not  listed  under  paragraph  (b)  (1) 
and  (2)  of  this  section  shall  complete 
a  minimum  of  one  cycle  of  operation 
(sampling,  analyzing,  and  data  record¬ 
ing)  for  each  successive  hourly  period. 

(c)  All  continuous  monitoring  systems 
shall  be  installed  such  that  a  representa¬ 
tive  measurement  of  process  parameters 
or  emissions  from  the  affected  facility 
can  be  obtained.  Additional  require¬ 
ments  for  location  of  opacity  monitoring 
equipment  are  contained  in  Perform¬ 
ance  Specification  1  of  Appendix  B  of 
this  part. 

(d)  Unless  otherwise  specified,  the 
continuous  monitoring  systems  listed  in 
this  paragraph  shall  meet  the  require¬ 
ments  of  Appendix  B  of  this  part.  Each 
continuous  monitoring  system  shall  be 
installed  and  shall  have  completed  the 
conditioning  period  specified  in  applica¬ 
ble  Performance  Specifications  (Appen¬ 
dix  B)  before  commencing  applicable 
Reference  Method  tests  (Appendix  A). 
The  operational  test  period  specified  in 
applicable  Performance  Specifications 
shall  be  conducted  concurrently  with 
the  applicable  Reference  Method  tests. 
The  applicable  Reference  Methods  to  be 
used  are  those  listed  in  the  Test  Methods 
and  Procedures  of  each  subpart  that 
apply  to  the  pollutant  or  process  param¬ 
eter  being  monitored.  The  continuous 
monitoring  systems  affected  by  the  re¬ 
quirements  of  this  paragraph  and  the 
Performance  Specifications  in  Appendix 
B  of  this  part  applicable  to  these  sys¬ 
tems  are  as  follows: 


(1)  Continuous  monitoring  systems 
for  measuring  opacity  of  emissions  shall 
comply  with  Performance  Specification 
1. 

(2)  Continuous  monitoring  systems  for 
measuring  nitrogen  oxides  emissions 
shall  comply  with  Performance  Specifi¬ 
cation  2. 

(3)  Continuous  monitoring  systems 
for  measuring  sulfur  dioxide  emissions 
shall  comply  with  Performance  Specifi¬ 
cation  2. 

(4)  Continuous  monitoring  systems 

for  measuring  the  oxygen  content  of  ef¬ 
fluent  gases  shall  comply  with  Perform¬ 
ance  Specification  3.  % 

(e)  Paragraph  (d)  of  this  section  does 
not  apply  to  continuous  monitoring  sys¬ 
tems  for  which  owners  or  operators  have 
prior  to  the  date  of  this  proposal  entered 
into  a  binding  contractual  obligation  to 
purchase  specific  monitoring  equipment. 

(f)  All  continuous  monitoring  systems 
exempted  by  paragraph  (e)  of  this  sec¬ 
tion  or  not  listed  by  paragraph  (d)  of 
this  section  shall  be  capable  of  monitor¬ 
ing  emission  levels  to  within  ±  20  percent 
with  a  confidence  level  of  95  percent. 
Compliance  with  the  requirements  of  this 
paragraph  shall  be  determined  by  sub¬ 
jecting  the  continuous  monitoring  sys¬ 
tem  to  evaluation  with  a  variety  of  known 
opacity  neutral  density  filters  or  a  vari¬ 
ety  of  known  concentration  calibration 
gases  as  applicable. 

(g)  The  Administrator  shall  receive 
written  notice  from  the  owner  or  opera¬ 
tor  postmarked  not  less  than  15  days  in 
advance  of  the  following: 

(1)  The  start  of  the  operational  test 
period  specified  in  applicable  perform¬ 
ance  specifications  (Appendix  B). 

(2)  The  start  of  the  evaluation  speci¬ 
fied  in  paragraph  (f)  of  this  section. 

(h)  Should  any  continuous  monitoring 
system  be  replaced  in  its  entirety  or  por¬ 
tions  of  any  of  these  systems  be  replaced, 
including  but  not  limited  to  replacement 
of  major  subassemblies  or  critical  com¬ 
ponents  such  as  the  pollutant  sampler, 
pollutant  analyzer,  or  photocell,  the  ap¬ 
plicable  performance  evaluations  under 
paragraphs  (d)  and  (f)  of  this  section 
shall  be  repeated,  or  upon  written  request 
the  Administrator  may  waive  the  re¬ 
quirements  for  performing  these  tests 
and  prescribe  other  testing  or  informa¬ 
tion  reporting  requirements  necessary  to 
demonstrate  that  the  performance  of  the 
continuous  monitoring  system  is  not  re¬ 
duced  to  levels  below  applicable  specifi¬ 
cations.  The  Administrator  shall  receive 
written  notice  from  the  owner  or  opera¬ 
tor  postmarked  not  more  than  15  days 
before  replacement  components  or  sys¬ 
tems  are  installed. 

(i)  Owners  or  operators  of  all  contin¬ 
uous  monitoring  systems  installed  in  ac¬ 
cordance  with  the  requirements  of  this 
part  shall  record  the  zero  and  span  drift 
in  accordance  with  the  method  pre¬ 
scribed  by  the  manufacturer  of  such  in¬ 
struments.  The  instruments  shall  be 
subjected  to  the  manufacturer’s  recom¬ 
mended  zero  and  span  adjustment  at 
least  once  daily  unless  the  manufacturer 
recommends  adjustments  at  shorter  in- 
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tervals,  in  which  case  such  recommenda¬ 
tions  shall  be  followed.  As  a  minimum, 
the  following  procedure  shall  be  fol¬ 
lowed: 

(1)  For  extractive  monitoring  systems 
measuring  nitrogen  oxides,  sulfur  diox¬ 
ide,  or  oxygen,  minimum  procedures  shall 
include  using  zero  and  span  gases  intro¬ 
duced  into  the  measurement  system  as 
near  to  the  probe  as  is  practical.  If  an 
alternate  method  can  be  demonstrated 
to  be  adequate,  then  the  Administrator 
can  approve  procedures  that  do  not  in¬ 
clude  use  of  span  gases. 

(2)  For  non-extractive  monitoring 
systems  that  measure  nitrogen  oxides, 
sulfur  dioxide,  or  oxygen,  minimum  pro¬ 
cedures  shall  include  upscale  adjustment 
using  a  certified  calibration  gas  cell  or  a 
test  cell  which  is  optically  equivalent  to 
a  known  gas  concentration. 

(j)  Upon  written  request  the  Adminis¬ 
trator  may  waive  the  requirements  under 
this  part  for  installing  a  continuous 
monitoring  system  when  the  installation 
of  such  system  would  not  provide  accu¬ 
rate  determinations  (e.g.,  condensed,  un¬ 
combined  water  vapor  may  prevent  an 
accurate  determination  of  opacity  using 
commercially  available  continuous  moni¬ 
toring  systems).  Upon  approval  of  that 
request,  the  Administrator  may  prescribe 
other  monitoring  requirements. 

(k)  Owners  and  operators  of  all  con¬ 
tinuous  monitoring  systems  shall  reduce 
all  data  monthly  to  one-minute  inte¬ 
grated  averages  (opacity)  or  one-hour 
integrated  averages  (all  data  except 
opacity)  for  time  periods  as  defined  by 
§§  60.2 (x)  and  (r) ,  respectively.  The  con¬ 
version  factors  developed  or  conversion 
procedures  specified  in  subparts  shall  be 


6.  Section  60.45  is  amended  by  revis¬ 
ing  paragraphs  (a) ,  (b) ,  (e) ,  and  (d)  and 
by  deleting  paragraphs  (e) ,  (f ) ,  and  (g) 
as  follows: 

§  60.45  Emission  and  fuel  monitoring. 

(a)  Continuous  monitoring  systems 
shall  be  installed,  calibrated,  maintained, 
and  operated  by  the  owner  or  operator  as 
follows : 

(1)  A  continuous  monitoring  system 
for  the  measurement  of  the  opacity  of 
emissions,  except  where  gaseous  fuel  is 
the  only  fuel  burned. 

(2)  A  continuous  monitoring  system 
for  the  measurement  of  sulfur  dioxide 
emissions  except  where  gaseous  fuel  is 
the  only  fuel  fired,  or  where  fuel  analyses 
demonstrate  that  any  lot  of  fuel  pro¬ 
cured  by  an  owner  or  operator  for  com¬ 
bustion  within  an  affected  facility  can 
without  the  benefit  of  blending  achieve 
compliance  with  §  60.43.  Where  the 
owner  or  operator  elects  to  conduct  fuel 
analyses,  the  results  shall  be  summarized 
monthly  and  the  following  procedures 
shall  be  used  for  analysis  and  for  com¬ 
puting  excess  emissions  under  paragraph 
(d)  of  this  section: 

(i)  The  sulfur  content  and  the  high 
heating  value  of  each  lot  of  fuel  fired 
shall  be  determined  in  accordance  with 
the  following: 

(A)  The  sulfur  content  (%S)  and 
high  heating  value  (HHV)  of  solid  fuels 
shall  be  determined  by  using  A.S.T.M. 
test  methods  D2234-68(72)  for  mechani¬ 
cal  sampling,  D2013-68(72)  for  sample 
preparation,  and  D271-70  (%S  and 
HHV).  Alternate  method  D2015-66(72) 
may  be  used  only  for  the  high  heating 
value  analysis  (HHV) .  For  A.S.T.M.  test 


K  c=  fraction  of  the  total  sulfur  input 
exhausted  with  the  flue  gas. 
For  solid  fuels  (except  lignite) 

K  =  0.070,  and  for  liquid  fuels 
K  =  0.986.  Sources  which  elect 
to  analyze  the  sulfur  content 
of  bottom  and  precipitated  ash 
using  AS.  TJX.  test  method 
D1757-62(69)  and  perform  a 
material  balance  around  the  af¬ 
fected  facility  monthly  may  es¬ 
tablish  other  values  for  K. 

(3)  A  continuous  monitoring  system 
for  the  measurement  of  nitrogen  oxides 
emissions.  The  pollutant  gas  used  to  pre¬ 
pare  calibration  gas  mixtures  (section 
2.1,  Performance  Specification  2)  shall 
be  nitric  oxide  (NO) . 

(4)  A  continuous  monitoring  system 
for  the  measurement  of  oxygen  in  the 
flue  gases. 

(b)  The  owner  or  operator  of  facilities 
required  to  install  continuous  monitoring 
systems  under  paragraphs  (a)  (2)  and 
(3)  of  this  section  shall  for  each  pol¬ 
lutant  monitored  use  the  following  con¬ 
version  procedure  for  the  purpose  of 
converting  monitoring  data  into  units  of 
the  applicable  standards  (g/million  cal) : 

2090 

e=cf  ( - ) , 

20.9—  %Oa 

where: 

E=pollutant  emission,  g/million  cal  (lb/ 
million  Btu) . 

C=pollutant  concentration,  g/dscm  (lb/ 
dscf),  dry  basis,  determined  by  mul¬ 
tiplying  the  average  concentration 
(ppm)  for  each  hourly  period  by 
4.16x10'®  M  g/dscm  per  ppm  (2.64  x 
10-*  M  lb/dscf  per  ppm)  where  M— 
pollutant  molecular  weight,  g/g-mole 
(lb/lb-mole). 

%Oa  =  oxygen  content  by  volume  (expressed 


used  to  convert  the  integrated  averaged 
data  into  units  of  the  applicable  stand¬ 
ard.  Results  shall  be  reported  to  the  Ad¬ 
ministrator  as  specified  in  §  60.7(c). 
Upon  written  request  the  Administrator 
may  waive  the  requirements  in  subparts 
for  developing  conversion  factors  or  us¬ 
ing  conversion  factors  or  conversion  pro¬ 
cedures  as  specified  by  this  paragraph  if 
other  procedures  or  methods  acceptable 
to  the  Administrator  are  used  to  convert 
continuous  monitoring  data  to  units  of 
the  applicable  standard. 

(1)  When  the  effluent  from  two  or 
more  affected  facilities  is  ducted  to  a 


method  D2234-68(72)  the  methods  of 
increment  collection  shall  be  Type  I  (see 
4.2.1),  Conditions  A,  B,  or  D  (see  4.3.4), 
and  systematic  spacing  (see  4.4.1)  for 
each  lot.  The  number  and  weight  of  in¬ 
crements  selected  shall  be  the  same  as 
listed  within  Table  2  of  the  method. 

(B)  The  sulfur  content  (%S)  and 
high  heating  value  (HHV)  of  liquid  fuels 
shall  be  determined  by  using  A.S.T.M. 
test  method  D240-64(73)  for  the  com¬ 
plete  sample  analysis  (HHV  and  %S). 
Alternate  methods  D1551-68  or  D1552-64 


as  percent) ,  dry  basis,  as  determined 
under  paragraph  (a)  (4)  of  this  sec¬ 
tion. 

F  =a  factor  determined  according  to 
f§  60.46(c)  (4),  (6),  (6),  and  (7).  as 
applicable. 

(c)  The  average  daily  heat  input  to 
the  affected  facility  shall  be  determined 
and  recorded.  The  heat  input,  expressed 
in  cal/hr  (Btu/hr) ,  shall  be  determined 
by  multiplying  the  high  heating  value 
of  each  fuel  fired  by  the  rate  of  each  fuel 
burned.  High  heating  values  shall  be  de¬ 
termined  in  accordance  with  A.S.T.M. 
methods  D2015-66(72)  (solid  fuels). 


single  stack,  then  applicable  continuous 
monitoring  systems  are  required  only  on 
the  single  stack. 

(m)  If  any  continuous  monitoring 
systems  (except  opacity)  installed  and 
operated  under  this  part  yield  results  on 
a  wet  basis,  the  owner  or  operator  shall 


may  be  used  only  for  the  sulfur  analysis 

(%S) 

(ii)  Using  the  fuel  analyses  under 
paragraph  (a)  (2)  (i)  of  this  section,  ex¬ 
cess  emissions  under  paragraph  (d)  (2) 
of  this  section  are  determined  by  sub- 


D240-64(73)  (liquid  fuels),  or  D1826-64 
(70)  (gaseous  fuels)  as  applicable.  The 
rate  of  fuels  burned  during  each  day 
shall  be  determined  by  suitable  methods. 

(d)  For  the  purpose  of  reports  re¬ 
quired  under  8  60.7(c),  periods  of  excess 
emissions  that  shall  be  reported  are  de- 


perform  Reference  Method  4  monthly  tracting  the  applicable  standard  under  fined  as  follows: 

and  correct  the  one-hour  integrated  av-  §  60.43  from  the  average  sulfur  dioxide  Ali  hourly  periods  during  which 

erages  under  paragraph  (k)  of  this  sec-  emission  computed  for  each  lot  of  fuel  there  aF®  three  or  more  1-minut<!  periods 
tion  to  dry  basis.  This  paragraph  does  follows-  when  the  average  opacity  exceeds  20 

not  apply  when  conversion  factors  are  “  IOUOWS-  percent. 


developed  with  all  data  on  a  wet  basis  or 
when  otherwise  specified  in  this  part. 

Subpart  D— Standards  of  Performance  for 
Fossil  Fuel-Fired  Steam  Generators 

§  60.42  [Amended] 

5.  Paragraph  (a)  (2)  of  S  60.42  is 
amended  by  deleting  the  second 
sentence. 


Eni 

where: 

E»i 


(20,000)  (%S) 

~  K  (HHV) 

=  average  sulfur  dioxide  emission, 


g/million  cal  ((lb/mllllon  Btu) 
%S  =  sulfur  content  by  weight  of  the 
fuel,  dry  basis  (expressed  as 
percent) 

HHV  =  high  heading  value  of  fuel,  cal/g 
(Btu/lb) 


(2)  Any  two  consecutive  hourly  peri¬ 
ods  during  which  the  1-hour  average 
sulfur  dioxide  emissions  exceed  the  limits 
of  §  60.43;  or  for  sources  which  conduct 
analyses  of  fuel  in  lieu  of  installing  and 
operating  a  continuous  monitoring  sys¬ 
tem  under  paragraph  (a)  (2)  of  this  sec¬ 
tion,  the  lot  number,  the  number  of 
metric  tons  and  the  high  heating  value 
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(HHV)  of  any  lot  of  fuel  for  which  the 
results  of  fuel  analyses  and  computa¬ 
tions,  required  by  paragraphs  (a)  (2)'(D 
and  (ii)  respectively  of  this  second,  ex¬ 
ceed  the  limits  of  f  60.43. 

(3)  Any  two  consecutive  hourly  peri¬ 
ods  during  which  the  1-hour  average 
nitrogen  oxides  emissions  exceed  the 
limits  established  by  I  60.44. 

7.  Section  60.46  is  revised  to  read  as 
follows: 

§  60.4-6  Test  methods  and  procedures. 

(a)  The  reference  methods  in  Appen¬ 
dix  A  of  this  part,  except  as  provided  in 
160.8(b),  shah  be  used  to  determine 
compliance  with  the  standards  pre¬ 
scribed  in  Si  60.42,  60.43,  and  60.44  as 
follows: 

(1)  Method  1  for  selection  of  samp¬ 
ling  site  and  sample  traverses, 

(2)  Method  3  for  gas  analysis, 

(3)  Method  5  for  concentration  of  par¬ 
ticulate  matter  and  the  associated  mois¬ 
ture  content, 

(4)  Method  6  for  concentration  of 
SO,,  and 

(5)  Method  7  for  concentration  of 
NO,. 

(b)  Method  3  and  the  following  pro¬ 
cedures  shall  be  used  when  applying 
Reference  Methods  5,  6,  and  7. 

(1)  For  Method  5,  Method  1  shah  be 
used  to  select  the  sampling  site.  The 
sampling  time  for  each  run  shah  be  at 
least  60  minutes  and  the  minimum  sam¬ 
pling  volume  shall  be  0.85  dsem  (30  dsef) 
except  that  smaller  sampling  times  or 
volumes,  when  necessitated  by  process 
variables  or  other  factors,  may  be  ap¬ 
proved  by  the  Administrator.  The  probe 
and  filter  holder  heating  systems  In  the 
sampling  train  shah  be  set  to  provide  a 
gas  temperature  between  110*  C  and  160* 
C  (225*  F  and  320*  F) . 

(2)  For  Methods  6  and  7,  the  sampling 
site  shah  be  the  same  as  that  selected  for 
Method  5.  The  sampling  point  In  the  duct 
shah  be  at  the  centroid  of  the  cross  sec¬ 
tion  or  at  a  point  no  closer  to  the  walls 
than  1  m  (3.28  ft).  For  Method  6  the 
sample  shah  be  extracted  at  a  rate  pro¬ 
portional  to  the  gas  velocity  at  the  sam¬ 
pling  point. 

(3)  For  Method  6,  the  minimum 
sampling  time  shall  be  20  minutes  and 
the  minimum  sampling  volume  0.02  deem 
(0.71  dsef)  for  each  sample.  The  arith¬ 
metic  mean  of  two  samples  shah  consti¬ 
tute  one  run.  Samples  shah  be  taken  at 
approximately  30-minute  intervals. 

(4)  For  Method  7,  each  run  shah  con¬ 
sist  of  at  least  four  grab  samples  taken  at 
approximately  15 -minute  Intervals.  The 
arithmetic  mean  of  the  samples  shah 
constitute  the  run  value. 

(c)  For  each  run  required  by  para¬ 
graphs  (a)  (3),  (4),  and  (5)  of  this  sec¬ 
tion,  the  emissions  expressed  in  g/mSBon 
cal  (lb/million  Btu)  shah  be  determined 
by  the  following  procedure: 


(3)  %0,= oxygen  content  by  volume 
(expressed  as  percent),  dry  baste.  Per¬ 
cent  oxygen  shah  be  determined  by  using 
the  integrated  sampling  procedures  of 
Method  3  and  by  analyzing  the  sampto 
with  the  continuous  monitoring  system 
required  under  §  60.45(a)  (4)  or  by  using 
the  Orsat  analyzer.  The  sample  shah  be 
obtained  as  follows: 

(I)  For  determination  of  sulfur  dioxide 
and  nitrogen  oxides  emissions,  the  oxy¬ 
gen  sample  shah  be  obtained  at  approxi¬ 
mately  the  same  point  In  the  duct  as 
used  to  obtain  the  samples  for  Methods  6 
and  7  determinations,  respectively 
(5  60.46(b)  (2)). 

(II)  For  determination  of  particulate 
emissions,  the  oxygen  sample  shah  be  ob¬ 
tained  by  traversing  the  duct  in  accord¬ 
ance  with  Method  1  except  that  12  sample 
points  shah  be  used  In  all  cases. 

(4)  F=factor  representing  a  ratio  of 
the  volume  of  flue  gases  generated  to  the 
calorific  value  of  the  fuel  combusted. 
Values  of  F  are  given  as  follows: 

(i)  For  anthracitic  coal  according  to 
AB.T11  D388-66,  F=0.01139  dscm/10* 
cal  (101.4 dsef /10* Btu). 

(11)  For  subbitumlnous  and  bituminous 
coal  according  to  A.S.T.M.  D388-66, 
F=0 .01103  dscm/10*  cal  (98.2  dsef/ 10* 
Btu). 

(ill)  For  liquid  fossil  fuels  Including 
crude,  residual,  and  distillate  oils,  F= 
0.01036  dscm/10*  cal  (92JI  dscf/10*  Btu). 

(iv)  For  gaseous  fossil  fuels  Including 
natural  gas,  propane,  and  butane,  F= 
0.00982  dscm/10*  cal  (87.4  dscf/10*  Btu). 

(5)  The  owner  or  operator  may  use  the 
following  equation  to  determine  an  F  fac¬ 
tor  (dscm/10*  cal)  In  lieu  of  the  P  factors 
specified  by  paragraph  (c)  (4)  of  this  sec¬ 
tion: 

F=100 

(S64)  (%H)+(168)  (%0)  +  (5T)  (%S) 

+  <14)(%K)-(46)(*0) 

HHV 

where 

(I)  H,  C,  S,  N,  and  O  are  content  by 

weight  of  hydrogen,  carbon,  sulfur,  nitro¬ 
gen,  and  oxygen  (expressed  as  percent) , 
respectively,  as  determined  by  ultimate 
analysis  of  the  fuel  fired,  dry  basis,  using 
A.S.T.M.  methods  D271-70  (solid  fuels) 
or  D240-64(73)  (liquid  fuels)  or  com¬ 
puted  from  results  using  AJ3.T.M.  method 
Dll 37-53  (70)  (gaseous  fuels)  as  appli¬ 
cable.  _ 

(II)  HHV  is  the  high  heating  value 
(cal/g)  of  the  fuel  combusted,  deter¬ 
mined  by  the  AJS.T.M.  test  methods 
D2015-66(72)  (solid  fuels),  D2 40-64 (73) 
(liquid  fuels)',  and  D1826-64(70>  (gas¬ 
eous  fuels)  as  applicable. 

(6)  When  combinations  of  fuels  are 
fired,  the  F  factors  determined  by  para¬ 
graph  (c)  (4)  or  (5)  of  this  section  shah 
be  prorated  in  accordance  with  the  fol¬ 
lowing  formula: 


2090 

E=CF( - ) 

209  —  %0, 

where: 

(1)  E= pollutant  emission,  g/ million  cal 
(Ib/mUllon  Btu). 

(2)  C= pollutant  concentration,  g/dsem 
(lb/dscf ) ,  determined  by  Methods  8,  «,  or  T. 


where: 


__xF,+yF,-f  zF, 

x+y+* 


x=ths  percentage  of  total  heat  Input  de¬ 
rived  tram  gaseous  fossil  fuel 
y=the  percentage  of  total  heat  Input  de¬ 
rived  from  liquid  fossil  fuel 


■=the  percentage  ot  total  heat  Input  de¬ 
rived  from  solid  foaell  fuel 
V^the  value  of  P  for  gaseous  fossil  fuels 
according  to  paragraph  (c)  (4)  or 
(6)  of  this  section 

F,=th*  value  of  F  for  liquid  fossil  fuels 
according  to  paragraph  (c)  (4)  or 
(5)  of  this  section 

F,=the  value  of  F  for  solid  fossil  fuels 
according  to  paragraph  (c)  (4)  or 
(5)  of  this  section. 

(7)  When  combinations  of  foesfi  fuels 
are  fired,  the  heat  Input,  expressed  In 
cal/hr  (Btu/hr),  shall  be  determined 
during  each  testing  period  by  multiplying 
the  high  heating  value  of  each  fuel  fired 
by  the  rate  of  each  fuel  burned.  High 
heating  value  shall  be  determined  in 
accordance  with  AJ3.TM.  methods 
D2015-66(72)  (solid  fuels)',  D240-64(73) 
(liquid  fuels),  or  D1826-64( 70)  (gaseous 
fuels)  as  applicable.  The  rate  of  fuels 
burned  during  each  testing  period  ahafi 
be  determined  by  suitable  methods  and 
shall  be  confirmed  by  a  material 
over  the  steam  generation  system. 

Subpart  F — Standards  of  Performance  for 
Portland  Cement  Plants 

S  60.62  [Amended] 

8.  Section  60.62  Is  amended  by  deleting 
paragraph  (d). 

i 

Subpart  G — Standards  of  Performance  for 
Nitric  Acid  Plants 

§  60.72  [Amended] 

9.  Paragraph  (a)  (2)  of  S  60.72  Is 
amended  by  deleting  the  second  sentence. 

10.  Section  60.73  is  amended  by  revls-  , 
ing  paragraph  (a),  (b)',  (c),  and  (e)  to 
read  as  follows: 

§  60.73  Emission  monitoring. 

(a)  A  continuous  monitoring  system 
for  the  measurement  of  nitrogen  oxides 
shall  be  installed,  calibrated,  maintained, 
and  operated  in  any  affected  facility  by 
the  owner  or  operator.  The  pollutant  gaa 
used  to  prepare  calibration  gas  mixtures 
(section  2.1,  Performance  Specification 
2)  shall  be  nitrogen  dioxide  (NO.). 

(b)  The  owner  or  operator  shall  estab¬ 
lish  a  conversion  factor  for  the  purpose 
of  converting  monitoring  data  into  units 
of  the  applicable  standard  (kg/metric 
ton).  The  conversion  factor  shall  be 
established  by  measuring  emissions  with 
the  continuous  monitoring  system  in  ac¬ 
cordance  with  1 60.13(d)  at  the  same 
time  as  emissions  are  determined  for  the 
applicable  reference  method  tests  (9  60.- 
74).  Using  emission  data  from  the  per¬ 
formance  test  and  only  that  portion  of 
the  continuous  monitoring  emission  data 
that  represents  emission  measurements 
concurrent  with  the  reference  method 
test  periods,  the  conversion  factor  shall 
be  determined  by  dividing  the  perform¬ 
ance  test  data  Integrated  averages  by  the 
continuous  emission  monitoring  test  data 
averages  to  obtain  a  ratio  expressed  In 
units  of  the  applicable  standard  to  units 
of  the  monitoring  data,  Le„  kg/metric 
ton  per  ppm  (Ib/short  ton  per  ppm). 

(c)  The  owner  or  operator  shall  re¬ 
cord  the  dally  production  rate  and  hours 
of  operation. 

•  *  •  •  • 
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(e)  For  the  purpose  of  reports  pursu¬ 
ant  to  S  60.7(c),  periods  of  excess  emis¬ 
sions  that  shall  be  reported  are  defined 
as  any  two  consecutive  hourly  periods 
during  which  the  average  nitrogen  ox¬ 
ides  emissions  exceed  the  limits  of 
5  60.72(a). 

Subpart  H — Standards  of  Performance  for 
Sulfuric  Acid  Plants 

§  60.83  [Amended] 

11.  Paragraph  (a)  (2)  of  §  60.83  is 
amended  by  deleting  the  second  sentence. 

12.  Section  60.84  is  amended  by  revis¬ 
ing  paragraphs  (a),  (b),  (c),  (d)  and 
(e)  to  read  as  follows : 

§  60.84  Emission  monitoring. 

(a)  A  continuous  monitoring  system 
for  the  measurement  of  sulfur  dioxide 
shall  be  installed,  calibrated,  maintained, 
and  operated  in  any  affected  facility  by 
the  owner  or  operator. 

(to)  The  owner  or  operator  shall  estab¬ 
lish  a  conversion  factor  for  the  purpose 
of  converting  monitoring  data  into  units 
of  the  applicable  standard  (kg/metric 
ton).  The  conversion  factor  shall  be 
established  by  measuring  emissions  with 
the  continuous  monitoring  system  in  ac¬ 
cordance  with  5  60.13(d)  at  the  same 
time  as  emissions  are  determined  for  the 
applicable  reference  method  tests  (§60.- 
85).  Using  emission  data  from  the  per¬ 
formance  test  and  only  that  portion  of 
the  continuous  monitoring  emission  data 
that  represents  emission  measurements 
concurrent  with  the  reference  method 
test  periods,  the  conversion  factor  shall 
be  determined  by  dividing  the  perform¬ 
ance  test  data  integrated  averages  by  the 
continuous  emission  monitoring  test 
data  averages  to  obtain  a  ratio  expressed 
in  units  of  the  applicable  standard  to 
units  of  the  monitoring  data,  l.e.,  kg/ 
metric  ton  per  ppm  (lb/short  ton  per 
ppm). 

(c)  The  owner  or  operator  shall  record 
the  daily  production  rates  and  hours  of 
operation. 

(d)  Paragraph  (m)  of  §  60.13  does  not 
apply  to  this  subpart. 

*  »  •  •  * 

(e)  For  the  purpose  of  reports  pursu¬ 
ant  to  S  60.7(c),  periods  of  excess  emis¬ 
sions  that  shall  be  reported  are  defined 
as  any  two  consecutive  hourly  periods 
during  which  the  average  sulfur  dioxide 
emissions  exceed  the  limits  of  §  60.82. 

Subpart  I — Standards  of  Performance  for 
Asphalt  Concrete  Plants 

§  60.92  [Amended] 

13.  Paragraph  (b)  of  {  60.92  Is 
amended  by  deleting  the  second  sentence. 

Subpart  J — Standards  of  Peformance  for 
Petroleum  Refineries 

§  60.102  [Amended] 

14.  Paragraph  (a)  (2)  of  5  60.102  is 
amended  by  deleting  the  second  sentence. 

15.  Section  60.105  is  amended  by  revis¬ 
ing  paragraphs  (a)  and  (b)  to  read  as 
follows: 

§  60.105  Emission  monitoring. 

(a)  Continuous  monitoring  systems 
shall  be  installed,  calibrated,  maintained, 
and  operated  in  any  affected  facility  by 
the  owner  or  operator  as  follows: 


(1)  A  continuous  monitoring  system 
for  the  measurement  of  the  opacity  of 
emissions  discharged  into  the  atmos¬ 
phere  from  the  fluid  catalytic  cracking 
unit  catalyst  regenerator. 

(2)  A  continuous  monitoring  system 
for  the  measurement  of  carbon  monox¬ 
ide  in  gases  discharged  into  the  atmos¬ 
phere  from  fluid  catalytic  cracking  unit 
catalyst  regenerators,  except  where  the 
requirements  of  paragraph  (a)  (3)  of 
this  section  are  met. 

(3)  Continuous  monitoring  systems 
for  the  measurement  of  firebox  tem¬ 
perature  and  oxygen  in  exhaust  gases 
from  any  incinerator-waste  heat  boiler 
which  combusts  the  exhaust  gases  from 
a  fluid  catalytic  cracking  unit  catalyst 
regenerator,  except  where  the  require¬ 
ments  of  paragraph  (a)  (2)  of  this  sec¬ 
tion  are  met. 

(4)  A  continuous  monitoring  system 
for  the  measurement  of  hydrogen  sulfide 
in  fuel  gases  burned  in  any  fuel  gas  com¬ 
bustion  device,  except  where  the  require¬ 
ments  of  paragraph  (a)  (5)  of  this 
section  are  met.  Fuel  gas  combustion  de¬ 
vices  having  a  common  source  of  fuel 
gas  may  be  monitored  at  one  location  if 
sampling  at  this  location  produces  re¬ 
sults  representative  of  the  hydrogen  sul¬ 
fide  concentration  in  the  fuel  gas  burned. 

(5)  A  continuous  monitoring  system 
for  the  measurement  of  sulfur  dioxide 
in  the  gases  discharged  Into  the  atmos¬ 
phere  from  the  combustion  of  fuel  gases 
except  where  the  requirements  of  para¬ 
graph  (a)  (4)  of  this  section  are  met. 

(b)  The  owner  or  operator  of  an  af¬ 
fected  facility  required  to  Install  a 
continuous  monitoring  system  under 
paragraph  (a)  (5)  of  this  section  shall 
establish  daily  a  conversion  factor  (mg 
HsS/dscm  of  fuel  gas  per  ppm  SO,  In  flue 
gas)  for  the  purpose  of  converting  mon¬ 
itoring  data  Into  units  of  the  applicable 
standard.  The  conversion  factor  shall  be 
established  by  measuring  ppm  SO,  with 
the  continuous  monitoring  system  in  ac¬ 
cordance  with  paragraph  (a)  (5)  of  this 
section,  conducting  analyses  daily  of  any 
fuel  gas  combusted  using  A.S.T.M.  meth¬ 
ods  D1071-55  (sampling)  and  D1946-67 
(analysis) ,  and  computing  the  factor  as 
follows: 


CF=  (0.0162) 


where: 

CF=dally  conversion  factor  (mg  H»S/dscm  per  ppm) 
X  i = stoichiometric  constant,  and 
Yi- volumetric  percent  o t  fuel  gas  component,  dry 
basis 

n= number  of  components. 


Table  of  Values  fob  X, 

Component:  X, 

H,  .  1.88 

HJ3  .  6.64 

CO  .  2.88 

CH4 . . 8.62 

C,R,  .  16.16 

CJL  . - .  21.8 

C,H10  . . .  28  4 

C6Hu .  35.1 

C„HU  .  41.7 

C,H4  . .  13.  3 

C,Hg  .  19.9 

C,H4  .  18.0 

C4H„  .  26.6 

C.H.  .  34. 2 

CHJff,,  .  39  8 

Inerts  _  1. 0 


(1)  For  facilities  which  operate  at 
levels  greater  than  5%  oxygen  in  the  flue 
gases,  the  oxygen  content  of  the  flue 
gases  shall  be  determined  at  least 
monthly  by  sampling  at  the  same  point 
in  the  duct  specified  by  §  60.106(d)  and 
by  analyzing  the  sample  for  oxygen  by 
Orsat  analysis  or  by  use  of  the  oxygen 
continuous  monitoring  instrument  under 
§  69.105(a)  (3).  The  results  shall  be  used 
to  adjust  the  daily  conversion  factors 
monthly  (Orsat  analysis)  or  daily  (con¬ 
tinuous  monitor)  as  follows : 

(CF)  adjusted  =  (^)  (ao^to,)' 
where: 

CP = dally  conversion  factor  (mg  H^S/dscm 
per  ppm) ,  and 

%02= percent  oxygen  by  volume  (expressed 
as  percent) ,  dry  basis. 

•  •  •  •  • 
Subpart  L — Standards  of  Performance  for 
Secondary  Lead  Smelters 

§  60.122  [Amended] 

16.  Section  60.122  is  amended  by  de¬ 
leting  paragraph  (c) . 

Subpart  M — Standards  of  Performance  for 

Secondary  Brass  and  Bronze  Ingot  Pro¬ 
duction  Plants 

§  60.132  [Amended] 

17.  Section  60.132  Is  amended  by  de¬ 
leting  paragraph  (c). 

Subpart  O — Standards  of  Performance  for 
Sewage  Treatment  Plants 

§  60.152  [Amended] 

18.  Paragraph  (a)  (2)  of  5  60.152  Is 
amended  by  deleting  the  second  sentence. 

19.  Appendix  A  is  amended  by  revising 
Method  9  as  follows: 

METHOD  9 - VISUAL  DETERMINATION  OF  THE 

OPACITY  OF  EMISSIONS  FOR  STATIONARY  SOURCES 

1.  Principle  and  applicability. 

1.1  Principle.  The  opacity  of  emissions 
from  stationary  sources  Is  determined  vis¬ 
ually  by  a  qualified  observer. 

1.2  Applicability.  This  method  is  applicable 
for  the  determination  of  the  opacity  of 
emissions  from  stationary  sources  pursuant 
to  5  60.11(b)  and  for  qualifying  observers  for 
visually  determining  opacity  of  emissions. 

2.  Procedures.  The  observer  qualified  In  ac¬ 
cordance  with  paragraph  3  of  this  method 
shall  use  the  following  procedures  for  visually 
determining  the  opacity  of  emissions: 

2.1  Position.  The  qualified  observer  shall 
stand  at  a  distance  sufficient  to  provide  a 
clear  view  of  the  emissions  with  the  sun 
oriented  In  the  quadrant  to  his  back,  Con¬ 
sistent  with  maintaining  the  above  require¬ 
ment,  the  observer  shall,  as  much  as  possible, 
make  his  observations  from  a  position  such 
that  his  line  of  vision  is  approximately  per¬ 
pendicular  to  the  plume  direction,  and  when 
observing  opacity  of  emissions  from  rectan¬ 
gular  outlets  (e.g.  roof  monitors,  open  bag- 
houses,  noncircular  stacks) ,  approximately 
perpendicular  to  the  longer  axis  of  the  outlet. 

2.2  Field  records.  The  observer  shall  record 
the  name  of  the  plant,  emission  location,  type 
facility,  observer’s  name  and  affiliation,  and 
the  date  on  a  field  data  sheet  (Figure  9-1). 
The  time,  estimated  distance  to  the  emission 
location,  approximate  wind  direction,  esti¬ 
mated  wind  speed,  description  of  the  sky 
condition  (presence  and  color  of  clouds),  and 
plume  background  are  recorded  on  a  field 
data  sheet  at  the  time  opacity  readings  are 
initiated  and  completed. 

2.3  Observations.  Opacity  observations 
shall  be  made  at  the  point  of  greatest  opacity 
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era  tor.  Plumes  within  each  set  of  26  black  3.32.1  Light  source.  Verify  from  mainl¬ 
and  25  white  runs  shall  be  presented  In  ran-  facturer’s  data  and  from  voltage  measure  - 
dom  order.  The  candidate  assigns  an  opacity  ments  made  at  the  lamp,  as  Installed,  that 
value  to  each  plume  and  records  his  observe-  the  lamp  Is  operated  within  ±6  percent  of 
tlon  on  a  suitable  form.  At  the  completion  of  the  nominal  rated  voltage, 
each  run  of  50  readings,  the  score  of  the  3222  Spectral  response  of  photocell.  Verify 

trainee  Is  determined.  If  a  trainee  falls  to  from  manufacturer’s  data  that  the  photocell 
qualify,  the  complete  run  of  50  readings  must  has  a  photopic  response;  l.e„  the  spectral 
be  repeated  In  any  retest.  The  smoke  test  may  sensitivity  of  the  cell  shall  closely  approxl- 
be  administered  as  part  of  a  smoke  school  mate  the  standard  spectral -luminosity  curve 
or  training  program,  and  may  be  preceded  by  for  photopic  vision  which  Is  referenced  In 
training  or  familiarization  runs  of  the  smoke  (b)  of  Table  9-1, 

generator  during  which  candidates  are  shown  3.32.3  Angle  of  view.  Check  construction 
black  and  white  plumes  of  known  opacity.  geometry  to  ensure  that  the  total  angle  of 
3.3  Smoke  generator  specifications.  Any  view  of  the  smoke  plume,  as  seen  by  the 
smoke  generator  used  for  the  purposes  of  photocell,  does  not  exceed  15*.  The  total  angle 
paragraph  3.2  shall  be  equipped  with  a  smoke  of  view  may  be  calculated  from:  6=2  tan-1 
meter  installed  to  measure  opacity  across  the  d/2L,  where  6  =  total  angle  of  view;  d  =  the 
diameter  of  the  smoke  generator  stack.  The  sum  of  the  photocell  diameter  +  the  diameter 
smoke  meter  output  shall  display  ln-stack  of  the  limiting  aperture;  and  L  =  the  distance 
opacity  based  upon  a  pathlength  equal  to  from  the  photocell  to  the  limiting  aperture, 
the  stack  exit  diameter,  on  a  full  0  to  100  The  limiting  aperture  Is  the  point  In  the 
percent  chart  recorder  scale.  The  smoke  meter  path  between  the  photocell  and  the  smoke 
optical  design  and  performance  shall  meet  plume  where  the  angle  of  view  Is  most 
the  specifications  shown  In  Table  9-1.  The  restricted.  In  smoke  generator  smoke  meters 
smoke  meter  shall  be  calibrated  as  prescribed  this  Is  normally  an  orifice  plate, 
in  paragraph  3.3.1  prior  to  the  conduct  of  322.4  Angle  of  projection.  Check  construe - 
each  smoke  reading  test.  At  the  completion  of  tlon  geometry  to  ensure  that  the  total  angle 
each  test,  the  zero  and  span  drift  shall  be  of  projection  of  the  lamp  on  the  smoke 
checked  and  If  the  drift  exceeds  ±1  percent  plume  does  not  exceed  15*.  The  total  angle 
opacity,  the  condition  shall  be  corrected  prior  of  projection  may  be  calculated  from:  9=2 
to  conducting  any  subsequent  test  runs.  The  tan-1  d/2L,  where  != total  rang®  of  projection- 
smoke  meter  shall  be  demonstrated,  at  the  d=the  sum  of  the  length  of  the  i»mp  flia- 
tlme  of  Installation,  to  meet  the  specific®-  ment  -f-  the  diameter  of  the  limiting  aper- 
tlons  listed  In  Table  9-1.  nils  demonstration  ture;  and  L=the  distance  from  the  i*mn  to 
shall  be  repeated  following  any  subsequent  the  limiting  aperture, 
repair  or  replacement  of  the  photocell  or  as-  322.5  Calibration  error.  Using  neutral- 
Bodated  electronic  circuitry  Including  the  density  filters  of  known  opacity,  check  the 
ebart  recorder  or  output  meter,  or  every  6  error  between  the  actual  response  the 
months,  whichever  occurs  first.  theoretical  linear  response  of  the  smoke 

tabu  b— i  smoke  met  Ex  design  and  meter .  This  check  is  accomplished  by  first 

performance  SPECIFICATIONS  calibrating  the  smoke  meter  according  to 

32.1  and  then  Inserting  a  series  of  three 
Parameter:  Specification  neutral -density  filters  of  nominal  opacity  of 

a.  Light  source -  Incandescent  lamp  20,  50,  and  76  percent  in  the  «mnin>  meter 

operated  at  no  ml-  pathlength.  Filters  calibrated  within  ±2 
nal  rated  voltage.  percent  shall  be  used.  Care  should  be  taken 

b.  Spectral  response  Photopic  (Daylight  when  Inserting  the  filters  to  prevent  stray 

of  photocell.  spectral  response  light  from  affecting  the  meter.  Make  a  total 

****  human  eye:  of  five  non  consecutive  readings  for  each  filter, 
reference  42) .  The  maximum  error  on  any  one  reading 

c.  Angle  of  view -  15*  maximum  total  shall  be  3  percent  opacity. 

angle.  322.6  Zero  and  span  drift.  Determine  the 
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.  Figure  9-1 

UCCK2  OF  VISUAL  DETERMINATION  OF  OPACITY 
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20.  Appendix  B  is  added  as  follows: 

Appendix  B — Performance  Specifications 

PERFORMANCE  SPECIFICATION  1 - PERFORMANCE 

SPECIFICATIONS  AND  SPECIFICATION  TEST  PRO¬ 
CEDURES  FOR  TRANSMISSOMETER  SYSTEMS  FOR 
CONTINUOUS  MEASUREMENT  OF  THE  OPACITY 
OF  STACK  EFFLUENTS 

1.  Principle  and  Applicability. 

1.1  Principle.  Transmissometry  is  a  direct 
measurement  of  attenuation  of  visible  radia¬ 
tion  (opacity)  by  particulate  matter  in  a 
stack  effluent.  Light  from  a  lamp  is  projected 
across  the  stack  of  a  pollution  source  to  a 
light  sensor.  The  light  is  attenuated  due  to 
absorption  and  scatter  by  the  particulate 
matter  in  the  effluent.  The  percentage  of  light 
attenuated  is  defined  as  the  opacity  of  the 
emission.  Transparent  stack  emissions  that 
do  not  attenuate  light  will  have  a  transmit¬ 
tance  of  100  or  an  opacity  of  0.  Opaque  stack 
emissions  that  attenuate  all  of  the  light  will 
have  a  transmittance  of  0  or  an  opacity  of 
100  percent. 

1 .2  Applicability.  This  method  is  applicable 
to  the  Instrument  systems  specified  in  the 
subparts  for  continuously  monitoring  the 
opacity  of  emissions^  Specifications  for  con¬ 
tinuous  measurement  of  visible  emissions  are 
given  in  terms  of  design,  performance,  and 
installation  parameters.  Performance  specifi¬ 
cations  and  test  procedures  are  given  for 
transmissometer  systems  to  test  their  capa¬ 


bility  before  approving  the  systems  installed 
by  an  affected  facility. 

2.  Apparatus. 

2.1  Neutral  Density  Filters.  Filters  with 
neutral  spectral  characteristics  and  known 
optical  densities  to  visible  light.  One  each 
low,  mid,  and  high  range  filters,  5-  or  6-inch 
square  or  6-inch  diameter,  with  nominal  op¬ 
tical  densities  of  0.1,  0.2,  and  0.3  (20,  37,  and 
50  percent  opacity)  are  required.  Calibrated 
filters  with  accuracies  certified  by  the  manu¬ 
facturer  to  within  3  percent  shall  be  used.  It 
is  recommended  that  filter  calibrations  be 
checked  with  a  well-collimated  photoplc 
transmissometer  of  known  linearity  prior  to 
use. 

2.2  Chart  Recorder.  Analog  chart  recorder 
with  input  voltage  range  and  performance 
characteristics  compatible  with  the  measure¬ 
ment  system  output. 

2.3  Opacity  Measurement  System.  An  in¬ 
stack  transmissometer  (folded  or  single  path) 
with  the  optical  design  specifications  desig¬ 
nated  below,  associated  control  units  and  ap¬ 
paratus  to  keep  optical  surfaces  clean. 

3.  Definitions. 

3.1  Measurement  System.  The  total  equip¬ 
ment  required  for  the  continuous  determi¬ 
nation  of  a  pollutant  concentration  in  a 
source  effluent.  The  system  consists  of  three 
major  subsystems: 

3.1.1  Sampling  Interface — That  portion  of 
the  measurement  system  that  performs  one 
or  more  of  the  following  operations:  delinea¬ 


tion,  acquisition,  transportation,  and  condi¬ 
tioning  of  a  sample  of  the  source  effluent,  or 
protection  of  the  analyzer  from  the  effluent. 

3.1.2  Analyzer — That  portion  of  the  sys¬ 
tem  which  senses  the  pollutant  and  generates 
a  signal  output  that  is  a  function  of  the 
pollutant  concentration. 

3.1.3  Data  Recorder — That  portion  of  the 
measurement  system  that  processes  the  ana¬ 
lyzer  output  and  provides  a  permanent  rec¬ 
ord  of  the  output  signal  in  terms  of  pollutant 
concentration. 

3.2  Span.  The  value  of  opacity  at  which 
the  measurement  system  is  set  to  produce 
the  maximum  data  display  output.  For  the 
purpose  of  this  method,  the  span  shall  be  set 
at  an  opacity  of  50  percent  for  a  pathlength 
equal  to  the  stack  exit  diameter  of  the  source. 

3.3  Calibration  Error.  The  difference  be¬ 
tween  the  opacity  reading  indicated  by  the 
measurement  system  and  the  known  values 
of  a  series  of  test  standards.  For  this  method 
the  test  standards  are  a  series  of  calibrated 
neutral  density  filters. 

3.4  Zero  Drift.  The  change  in  measurement 
system  output  over  a  stated  period  of  time 
of  normal  continuous  operation  when  the 
pollutant  concentration  at  the  time  of  the 
measurements  is  zero. 

3.5  Calibration  Drift.  The  change  in  meas¬ 
urement  system  output  over  a  stated  period 
of  time  of  normal  continuous  operation 
when  the  pollutant  concentration  at  the  time 
of  the  measurements  is  the  same  known  up¬ 
scale  value. 

3.6  System  Response.  The  time  interval 
from  a  step  change  in  opacity  in  the  stack 
at  the  input  to  the  measurement  system  to 
the  time  at  which  95  percent  of  the  cor¬ 
responding  final  value  is  reached  as  displayed 
on  the  measurement  system  data  presen¬ 
tation  device. 

3.7  Operational  Test  Period.  A  minimum 
period  of  time  over  which  a  measurement 
system  is  expected  to  operate  within  cer¬ 
tain  performance  specifications  without  un¬ 
scheduled  maintenance,  repair,  or  adjust¬ 
ment. 

3.8  Transmittance.  The  fraction  of  in¬ 
cident  light  that  is  transmitted  through  an 
optical  medium  of  interest. 

3.9  Opacity.  The  fraction  of  incident  light 
that  is  attenuated  by  an  optical  medium 
of  interest.  Opacity  (O)  and  transmittance 
(T)  are  related  as  follows: 

0=1— T 

3.10  Optical  Density.  A  logarithmic  meas¬ 
ure  of  the  amount  of  light  that  is  attenu¬ 
ated  by  an  optical  medium  of  Interest.  Op¬ 
tical  density  (D)  is  related,  to  the  trans¬ 
mittance  and  opacity  as  follows: 

D=  — log10T 
D=  -log10  (1-0) 

3.11  Mean  Spectral  Response.  The  wave¬ 
length  which  bisects  the  total  area  under 
the  curve  obtained  pursuant  to  paragraph 
9.2.1. 

3.12  Angle  of  View.  The  maximum  (total) 
angle  of  radiation  that  is  seen  by  the  photo¬ 
detector  assembly  of  an  optical  transmis¬ 
someter. 

3.13  Angle  of  Projection.  The  maximum 
(total)  angle  of  radiation  that  is  projected 
by  the  lamp  assembly  of  an  optical  trans¬ 
missometer. 

3.14  Pathlength.  The  depth  of  effluent  in 
the  light  beam  between  the  receiver  and  the 
transmitter  of  the  single-pass  transmis¬ 
someter,  or  the  depth  of  effluent  between  the 
transceiver  and  reflector  of  a  double-pass 
transmissometer. 

4.  Installation  Specification. 

4.1  Location.  The  transmissometer  must 
be  located  across  a  section  of  duct  or  stack 
that  will  provide  a  particulate  matter  flow 
through  the  optical  volume  of  the  trans- 
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mlssometer  that  Is  representative  of  the  par¬ 
ticulate  matter  flow  through  the  duct  or 
stack.  It  la  recommended  that  the  path- 
length  or  depth  of  effluent  for  the  transmis- 
slometer  Include  the  entire  width  or  diam¬ 
eter  of  the  duct  or  stack.  Installations  us¬ 
ing  a  shorter  pathlength  must  use  extra 
caution  In  determining  the  measurement 
location  representative  of  the  particulate 
matter  flow  through  the  duct  or  stack. 

4.1.1  The  transmlssometer  location  shall 
be  downstream  from  all  particulate  control 
equipment. 

4.1.3  The  transmlssioner  shall  be  located 
as  far  from  bends  and  obstructions  as 
practical. 

4.1.3  A  transmlssometer  that  Is  located  In 
the  duct  or  stack  following  a  bend  shall  be 
installed  In  the  plane  defined  by  the  bend 
where  possible. 

4.1.4  The  transmlssometer  should  be  In¬ 
stalled  In  an  accessible  location. 

4.1.5  When  specified  by  the  Administrator, 
the  owner  or  operator  of  a  source  must 
demonstrate  that  the  transmlssometer  Is  lo¬ 
cated  In  a  section  of  duct  or  stack  where  a 
uniform  or  representative  particulate  matter 
distribution  exists.  The  determination  shall 
be  accomplished  by  examining  the  opacity 
profile  of  the  effluent  at  a  series  of  positions 
across  the  duct  or  stack  while  the  plant  Is  In 
operation  at  full  load  or  by  other  tests 
acceptable  to  the  Administrator. 

4.2  Slotted  Tube.  Installations  that  re¬ 


ef  the  opacity  measurement  system.  Where  6.3.2  Angle  of  View.  Set  the  receiver  up  as 
conformance  Is  demonstrated  by  the  manu-  specified  by  the  manufacturer.  Draw  an  arc 
facturer,  certification  of  this  fact  and  a  with  radius  of  3  meters.  Measure  the  re- 
description  of  the  test  procedure  used  Shall  ceiver  response  to  a  small  (less  than  3  centl- 
be  provided  by  the  manufacturer.  If  the  meters)  non -directional  light  source  at 
source  owner  demonstrates  conformance,  the  5-centlmeter  Intervals  on  the  arc  for  26  centl- 
procedures  used  and  results  obtained  shall  meters  on  either  side  of  the  detector  center- 
be  reported.  line.  Repeat  the  test  In  the  vertical  direction. 

6.3  The  general  test  procedures  to  be  fol-  6.3.3  Angle  of  Projection.  Set  the  projector 
lowed  to  demonstrate  conformance  with  Sec-  up  as  specified  by  the  manufacturer.  Draw  an 
tlon  6  requirements  are  given  as  follows:  arc  with  radius  of  3  meters.  Using  a  small 
(These  procedures  will  not  be  applicable  to  photoelectric  light  detector  (less  than  3 
all  designs,  and  will  require  slight  modifies-  centimeters) ,  measure  the  light  Intensity 
tlon  In  some  cases.  Where  Instrument  and  at  5-centlmeter  Intervals  on  the  arc  for  26 
optical  design  are  certified  by  the  manufac-  centimeters  on  either  side  of  the  light  source 
turer  to  conform  with  the  angle  of  view  or  centerline  of  projection.  Repeat  the  test  In 
angle  of  projection  specifications,  the  respec-  the  vertical  direction. 

tlve  procedures  may  be  omitted.)  7.  Measurement  System  Performance  Spec- 

6.3.1  Spectral  Response.  Obtain  spectral  ifleations. 
data  for  detector,  lamp,  and  filter  compo-  A  measurement  system  must  meet  the  per- 
nents  used  In  the  measurement  system  from  formance  specifications  In  Table  1-1  to  be 
their  respective  manufacturers.  considered  acceptable  under  this  method. 

Table  1-1  Performance  Specifications 

Parameter:  Specifications 

a.  Calibration  error -  —10%  of  test  filter  value*. 

b.  Zero  drift  (24  hr) _  ^10%  of  emission  standard*. 

c.  Calibration  drift  (24  hr) _  ^10%  of  emission  standard*. 

d.  Response  time _ _  10  seconds  (maximum) . 

e.  Operational  period _ _ 168  hour. 

•Expressed  as  sum  of  absolute  mean  value  plus  95  percent  confidence  Interval  of  a  series 
of  tests. 


quire  the  use  of  a  slotted  tube  shall  use  a 
slotted  tube  of  sufficient  size  and  blackness 
so  as  not  to  Interfere  with  the  free  flow  of 
effluent  through  the  entire  optical  volume  of 
the  transmlssometer  or  reflect  light  Into  the 
light  detector  of  the  transmlssometer. 

4.3  Recorder  Output.  The  transmls¬ 
someter  output  shall  permit  expanded  dis¬ 
play  of  the  ln-stack  opacity  on  a  standard  0 
to  100  percent  scale.  In  addition,  a  graph 
shall  be  provided  with  the  Installation  to 
show  the  relationship  between  the  standard 
0  to  100  percent  readout  scale  and  the  opacity 
of  the  effluent  for  a  pathlenth  equal  to 
equal  to  the  stack  exit  diameter.  The  rela¬ 
tionship  for  constructing  the  graph  Is: 

log(l-01)  =  (l1/li)  log(l— 02) 

where  1,  Is  the  stack  exit  diameter  and  0,  Is 
the  opacity  of  the  effluent  at  the  stack  exit 
diameter,  1,  Is  the  ln-stack  pathlength  of  the 
transmlssometer,  and  0,  Is  the  measured 
opacity  of  the  effluent  within  the  trans¬ 
mlssometer  path.  The  opacity  standard  is 
based  on  the  opacity  of  the  effluent  at  the 
stack  exit  diameter. 

5.  Optical  Design  Specifications. 

The  optical  design  specifications  set  forth 
In  Section  6.1  shall  be  met  In  order  for  a 
measurement  system  to  comply  with  the 
requirements  of  this  method. 

6.  Determination  of  Conformance  with 
Design  Specifications. 

6.1  The  opacity  measurement  system  shall 
be  demonstrated  to  conform  to  the  design 
specifications  set  forth  as  follows: 

6.1.1  Peak  spectral  response.  Response  at 
any  wavelength  below  400  nm  or  above  700 
nm  shall  be  less  than  10  percent  of  the  peak 
response  of  the  measurement  system  at  all 
wavelengths  between  400  nm  and  700  nm. 

6.1.2  Mean  spectral  response.  The  mean 
spectral  response  of  the  measurement  system 
shall  occur  between  500  nm  and  600  nm. 

6.1.3  Angle  of  view.  The  total  angle  of  view 
shall  be  no  greater  than  5  degrees. 

6.1.4  Angle  of  projection.  The  total  angle 
of  projection  shall  be  no  greater  than  5 
degrees. 

6.2  Conformance  with  requirements  pur¬ 
suant  to  Section  6.1  of  this  specification  may 
be  demonstrated  by  the  owner  or  operator 
of  the  affected  facility  or  by  the  manufacturer 


8.  Performance  Specification  Test  Proce¬ 
dures.  The  following  test  procedures  shall  be 
used  to  determine  conformance  with  the 
requirements  of  paragraph  7 : 

8.1  Calibration  Error  and  Response  Time 
Test.  Set  up  and  calibrate  the  measurement 
system  as  specified  by  the  manufacturer’s 
written  Instructions  prior  to  Installation  on 
the  stack  using  the  Instrument's  maximum 
pathlength  or  a  3-meter  pathlength,  which¬ 
ever  Is  less.  Span  the  instrument  for  0  to  50 
percent  opacity. 

8.1.1  Calibration  Error  Test — Insert  a 
series  of  neutral  density  filter  standards  In 
the  transmlssometer  path  at  the  midpoint. 

A  minimum  of  three  neutral-density  filters 
with  nominal  opacities  of  20,  37,  and  50  per¬ 
cent  (low,  mid,  and  high  range)  calibrated 
within  3  percent  must  be  used.  Make  a  total 
of  five  non-consecutlve  readings  for  each 
filter.  Record  the  measurement  system  out¬ 
put  readings  in  percent  opacity.  (See  Figure 
1-1.) 

8.1.2  System  Response  Test — Insert  the  60 
percent  filter  in  the  transmlssometer  path 
five  times  and  record  the  time  required  for 
the  system  to  respond  to  95  percent  of  final 
zero  and  span  values.  (See  Figure  1-2.) 

8.2  Field  Test  for  Zero  Drift  and  Calibra¬ 
tion  Drift — Install  on  the  stack  and  operate 
the  measurement  system  in  accordance  with 
the  manufacturer’s  written  Instructions 
and  drawings  as  follows: 

8.2.1  Conditioning  Period — Offset  the  zero 
setting  at  least  10  percent  of  span  so  that 
negative  zero  drift  can  be  quantified. 
Operate  the  system  for  an  Initial  168-hour 
conditioning  period  in  a  normal  operational 
manner. 

8.2.2  Operational  Test  Period — Operate  the 
system  for  an  additional  168-hour  period. 
The  system  shall  monitor  the  source 
effluent  at  all  times  except  when  being 
zeroed  or  calibrated.  At  24-hour  Intervals 
the  zero  and  span  shall  be  checked  accord¬ 
ing  to  the  applicable  manufacturer’s  written 
procedures.  These  procedures  may  vary  from 
manufacturer  to  manufacturer,  but  shall  in¬ 
clude  a  procedure  for  producing  a  simulated 
zero  opacity  condition,  and  a  simulated  up¬ 
scale  (span)  opacity  condition  as  viewed  by 


the  receiver.  The  span  value  used  for  this 
test  shall  not  be  less  than  1.6  times  the 
emission  standard.  After  the  zero  and  span 
check,  clean  all  optical  surfaces  open  to  the 
effluent,  realign  optics,  and  make  any  neces¬ 
sary  adjustments  to  the  calibration  of  the 
system.  These  zero  and  calibration  correc¬ 
tions  and  adjustments  are  allowed  only  at 
24-hour  Intervals  or  at  such  shorter  Intervals 
as  manufacturer’s  written  Instructions 
specify.  Automatic  corrections  made  by  the 
measurement  system  without  operator 
Intervention  are  allowable  at  any  time.  Dur¬ 
ing  this  168-hour  operational  test  period, 
record  the  following  at  24-hour  Intervals: 
(a)  the  zero  reading  and  span  readings  after 
the  system  Is  calibrated  (these  readings 
should  be  set  at  the  same  value  at  the  begin¬ 
ning  of  each  24-hour  period);  (b)  the  zero 
reading  after  each  24  hours  of  operation, 
but  before  cleaning  and  adjustment;  and 
(c)  the  span  reading  after  cleaning  and  zero 
adjustment,  but  before  span  adjustment. 
(See  Figure  1-3.) 

9.  Calculation,  Data  Analysis,  and  Report¬ 
ing. 

9.1  Procedure  for  Determination  of  Mean 
Values  and  Confidence  Intervals. 

9.1.1  The  mean  value  of  the  data  set  Is 
calculated  according  to  equation  1-1. 


1=1 


Equation  1-1 


where : 

x,  =  individual  values, 

2= sum  of  the  Individual  values, 
x=mean  value,  and 
n= number  of  data  points. 


9.1.2  The  95  percent  confidence  interval 
(two-sided)  Is  calculated  according  to  equa¬ 
tion  1-2. 


C.7.»= 


nVn— 1 


/n(  £*.*)- (£*,)» 


Equation  1-2 
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where: 

ZXi=sum  of  all  data  points, 

.975= ti— a/2,  and 

CJ.»=95  percent  confidence  interval  esti¬ 
mate  of  the  average  mean  value. 

Values  for  '.975 


»  ‘.975 

2  . 12.706 

3  -  4. 303 

4  . .  3.  182 

5  _ 2.776 

6  . 2.571 

7  _ 2.447 

8  _  2. 365 

9  . . . .  2.  306 

10  _  2. 262 

11  . . .  2.228 

12  _  2.201 

13  . . . . —  2. 179 

14  _ _ _ _  2. 160 

15  . . . .  2.  145 

16  _ _ _  2. 131 


The  values  in  this  table  are  already  corrected 
for  n-1  degrees  of  freedom.  Use  n  equal  to 
the  number  of  samples  as  data  points. 

9.2  Data  Analysis  and  Reporting. 

9.2.1  Spectral  Response — Combine  the 
spectral  data  obtained  in  accordance  with 
paragraph  6.3.1  to  develop  the  effective  spec¬ 
tral  response  curve  of  the  transmissometer. 
Report  the  wavelength  at  which  the  peak  re¬ 
sponse  occurs,  and  the  wavelength  at  which 
the  mean  response  occurs  in  accordance  with 
the  reporting  requirements  of  paragraph  6.2. 

9.2.2  Angle  of  View — Using  the  data  ob¬ 
tained  in  accordance  with  paragraph  6.3.2, 
calculate  the  response  of  the  receiver  as  a 
function  of  viewing  angle  in  the  horizontal 
and  vertical  directions  (26  centimeters  of  arc 
with  a  radius  of  3  meters  equal  5  degrees). 
Report  relative  angle  of  view  curves  as  re¬ 
quired  paragraph  6.2. 


9.2.3  Angle  of  Projection — Using  the  data 
obtained  in  accordance  with  paragraph  6.3.3, 
calculate  the  response  of  the  photoelectric 
detector  as  a  function  of  projection  angle  in 
the  horizontal  and  vertical  directions.  Report 
relative  angle  of  projection  curves  as  required 
in  paragraph  6.2. 

9.2.4  Calibration  Error — Using  the  data 
from  paragraph  8.1  (Figure  1-1) ,  subtract  the 
known  filter  opacity  value  from  the  value 
shown  by  the  measurement  system  for  each 
of  the  15  readings.  Calculate  the  mean  of 
the  five  difference  values  at  each  test  filter 
value  and  the  95  percent  confidence  interval 
according  to  equations  1-1  and  1-2.  Report 
the  sum  of  the  absolute  mean  value  and  the 
95  percent  confidence  interval  as  a  percent¬ 
age  of  the  test  filter  value. 

9.2.5  Zero  Drift — Using  the  zero  concen¬ 
tration  values  measured  every  24  hours  dur¬ 
ing  the  field  test  (paragraph  8.2)',  calculate 
the  differences  between  the  zero  point  after 
cleaning,  aligning,  and  adjustment,  and  the 
zero  value  24  hours  later  Just  prior  to  clean¬ 
ing,  aligning  and  adjustment.  Calculate  the 
mean  value  of  these  points  and  the  confidence 
intervals  using  equations  1-1  and  1-2.  Re¬ 
port  the  sum  of  the  absolute  mean  value  and 
the  95  percent  confidence  interval  as  a  per¬ 
centage  of  the  emission  standard. 

9.2.6  Calibration  Drift — Using  the  span 
value  measured  every  24  hours  during  the 
field  test,  calculate  the  differences  between 
the  span  value  after  cleaning,  aligning,  and 
adjustment  of  zero  and  span,  and  the  span 
value  24  hours  later  Just  after  cleaning, 
aligning,  and  adjustment  of  zero  and  before 
adjustment  of  span.  Calculate  the  mean  value 
of  these  points  and  the  confidence  interval 
using  equations  1-1  and  1-2.  Report  the  sum 
of  the  absolute  mean  value  and  the  confi¬ 
dence  interval  as  a  percentage  of  the  emis¬ 
sion  standard. 


9.2.7  Response  Time — Using  the  data  from 
paragraph  8.1,  calculate  the  time  interval 
from  filter  insertion  to  95  percent  of  the 
final  stable  value  for  all  upscale  and  down- 
scale  traverses.  Report  the  mean  of  the  10 
upscale  and  downscale  test  times. 

9.2.8  Operational  Test  Period — During  the 
168-hour  operational  test  period,  the  meas¬ 
urement  system  shall  not  require  any  cor¬ 
rective  maintenance,  repair,  replacement,  or 
adjustment  other  than  that  clearly  specified 
as  required  in  the  manufacturer’s  operation 
and  maintenance  manuals  as  routine  and 
expected  during  a  1-week  period.  If  the  meas¬ 
urement  system  operated  within  the  specified 
performance  parameters  and  did  not  require 
corrective  maintenance,  repair,  replacement, 
or  adjustment  other  than  as  specified  above 
during  the  168-hour  test  period,  the  opera¬ 
tional  test  period  will  be  successfully  con¬ 
cluded.  Failure  of  the  measurement  system 
to  meet  this  requirement  shall  call  for  a 
repetition  of  the  168-hour  test  period.  Por¬ 
tions  of  the  tests  which  were  satisfactorily 
completed  need  not  be  repeated.  Failure  to 
meet  any  performance  specification  (s)  shall 
call  for  a  repetition  of  the  1-week  operational 
test  period  and  that  specific  portion  of  the 
tests  required  by  paragraph  7  related  to  dem¬ 
onstrating  compliance  with  the  failed  speci¬ 
fication.  All  maintenance  and  adjustments 
required  shall  be  recorded.  Output  readings 
shall  be  recorded  before  and  after  all  adjust¬ 
ments. 

10.  References. 

10.1  Experimental  Statistics,  Department 
of  Commerce,  National  Bureau  of  Standards 
Handbook  91,  1963,  p.  3-31,  paragraphs  3- 
3.1.4. 

10.2  Performance  Specifications  for  Station¬ 
ary-Source  Monitoring  Systems  for  Gases  and 
Visible  Emissions,  Environmental  Protection 
Agency,  Research  Triangle  Park,  N.C.,  EPA- 
650/2-74-013,  January  1974. 
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Calibrated  Neutral  Density  Filter  Data 
(See  paragraph  8.1.1) 

Low  Range _ %  opacity  Mid- Range _ %  opacity  High  Range _ t  opacity 


Calibrated  Filter 
Run  #  Opacity! 


Analyzer  Reading 
%  Opacity 


Differences' 
%  Opacity 


Mean  dl f ference  _ 

Confidence  Interval  ±, 

3 

_  Mean  Difference  +  C.I.  A 

Calibrated  error  -  calibrated  niter  Value  +  100  - 

Cow,  mid  or  high 

Calibration  filter  opacity  -  analyzer  reading 
^Absolute  value 

Figure  1-1.  Calibration  Error  Test 


Mid  High 


+ 

+ 
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Date  of  Test 

Span  Filter 

*  Opacity 

Analyzer  Span  Setting 

%  Opacity 

1 

_  seconds 

Upscale 

2 

seconds 

3 

seconds 

1 

seconds 

Downscale 

2 

seconds 

3 

seconds 

Average  response  _ _ seconds 


Figure  1-2.  Response  Time  Test 


Zero  Setting _ (See  paragraph  8.2.1} 

Span  Setting  _ 

Date  Zero  Reading  Span  Reading  Calibration 

end  (Before  cleaning  Zero  Drift  (After  cleaning  and  zero  adjustment  Drift 

Tine  end  adjustment)  (4 Zero)  but  before  span  adjustment)  (a Span) 


Zero  Drift  ■  [Mean  Zero  Drift*  ♦  CX  (Zero)  _ 

«  Emission  Standard]  x  100  ■ _ . 

Calibration  Drift  •  [Mean  Span  Drift*  ♦  Cl  (Span)  _ 

*  Emission  Standard]  x  100  -  . 

’"Absolute  value 

Figure  1-3.  Zero  and  Calibration  Drift  Test 


PERFORMANCE  SPECIFICATION  2 — PERFORMANCE 
SPECIFICATIONS  AND  SPECIFICATION  TEST  PRO¬ 
CEDURES  FOR  MONITORS  OF  SO,  AND  NO,  FROM 
STATIONARY  SOURCES 

1.  Principle  and  Applicability. 

1.1  Principle.  Oases  are  continuously  sam¬ 
pled  In  the  stack  emissions  and  analyzed  for 
either  sulfur  dioxide  or  oxldee  of  nitrogen 
by  a  continuously  operating  emission  meas¬ 
urement  system.  Sampling  may  Include  either 
the  extractive  or  non-extractive  (in  situ)  ap¬ 
proach. 

1.2  Applicability.  This  method  Is  appli¬ 
cable  to  the  Instrument  systems  specified  by 


subparts  tor  continuously  monitoring  oxides 
of  nitrogen  and  sulfur  dioxide  emissions. 
Specifications  for  continuous  measurement  of 
nitrogen  oxides  or  sulfur  dioxide  cure  given 
In  terms  of  performance  specifications.  Test 
procedures  are  given  to  determine  the  capa¬ 
bility  of  the  measurement  systems  to  conform 
to  the  performance  specifications  prior  to 
approving  the  systems  Installed  by  an  affected 
facility. 

2.  Apparatus. 

2.1  Calibration  Oas  Mixture.  Mixture  of  a 
known  concentration  of  pollutant  gas  In 
oxygen-free  nitrogen.  Nominal  concentrations 


of  50  percent  and  90  percent  of  span  are 
recommended.  The  90  percent  gas  mixture  is 
to  be  used  to  set  and  to  check  the  span  and 
Is  referred  to  as  the  span  gas.  The  gas  mix¬ 
tures  shall  be  analyzed  by  the  applicable 
reference  method  (See  6.1.1)  within  2  weeks 
prior  to  use,  or  demonstrated  to  be  accurate 
and  stable  by  an  alternate  method  subject 
to  approval  of  the  Administrator. 

2.2  Zero  Oas.. A  gas  containing  less  than  1 
ppm  of  the  pollutant  gas. 

2.3  Equipment  for  measurement  of  the 
pollutant  gas  concentration  using  the  ref¬ 
erence  method  specified  In  the  applicable 
standard. 

2.4  Chart  Recorder.  Analog  chart  recorder, 
Input  voltage  range  compatible  with  analyzer 
system  output. 

2.5  Continuous  measurement  system  for 
SO,  or  NOz  pollutants  as  applicable. 

3.  Definitions. 

3.1  Measurement  System.  The  total  equip¬ 
ment  required  for  the  determination  of  a 
pollutant  gas  concentration  in  a  given  source 
effluent.  The  system  consists  of  three  major 
subsystems: 

3.1.1  Sampling  Interface — That  portion  of 
the  measurement  system  that  performs  one 
or  more  of  the  following  operations:  delinea¬ 
tion,  acquisition,  transportation,  and  con¬ 
ditioning  of  a  sample  of  the  source  effluent 
or  protection  of  the  analyzer  from  the  hostile 
aspects  of  the  sample  or  source  environment. 

3. IX  Analyzer — That  portion  of  the  meas¬ 
urement  system  which  senses  the  pollutant 
gas  and  generates  a  signal  output  that  Is  a 
function  of  the  pollutant  concentration. 

3. IX  Data  Recorder — That  portion  of  the 
measurement  system  that  provides  a  per¬ 
manent  record  of  the  output  signal  in  terms 
of  concentration  units. 

8.2  Span.  The  value  of  pollutant  concen¬ 
tration  at  which  the  measurement  system  Is 
set  to  produce  the  maximum  data  display 
output.  For  the  purposes  of  this  method, 
the  span  shall  be  set  at  a  sulfur  dioxide  or 
nitrogen  dioxide  concentration  equivalent  to 

1.5  times  the  relevant  emission  standard. 

3.3  Accuracy  (Relative) .  The  degree  of  cor¬ 
rectness  with  which  the  measurement  system 
yields  the  value  of  gas  concentration  of  a 
sample  relative  to  the  value  given  by  a  de¬ 
fined  reference  method.  This  accuracy  Is  ex¬ 
pressed  In  terms  of  error,  which  is  the  dif¬ 
ference  between  the  paired  concentration 
measurements  expressed  as  a  percentage  of 
the  mean  reference  value. 

3.4  Calibration  Error.  The  difference  be¬ 
tween  the  pollutant  concentration  indicated 
by  the  measurement  system  and  the  known 
concentration  of  the  test  gas  mixture. 

3.5  Zero  Drift.  The  change  in  measurement 
system  output  over  a  stated  period  of  time  of 
normal  continuous  operation  when  the  pol¬ 
lutant  concentration  at  the  time  for  the 
measurements  is  zero. 

3.6  Calibration  Drift.  The  change  In  meas¬ 
urement  system  output  over  a  stated  period 
time  of  normal  continuous  operation  when 
the  pollutant  concentration  at  the  time  of 
the  measurements  Is  the  same  known  upscale 
value. 

3.7.  Response  Time.  The  time  interval  from 
a  step  change  In  pollutant  concentration  at 
the  input  to  the  measurement  system  to  the 
time  at  which  95  percent  of  the  correspond¬ 
ing  final  value  Is  reached  as  displayed  on  the 
measurement  system  data  presentation  de¬ 
vice. 

3.8  Operational  Period.  A  minimum  period 
of  time  over  which  a  measurement  system 
Is  expected  to  operate  within  certain  per¬ 
formance  specifications  without  unscheduled 
maintenance,  repair  or  adjustment. 

4.  Measurement  System  Performance 
Specifications. 

A  measurement  system  must  meet  the  per¬ 
formance  specifications  in  Table  2-1  to  be 
considered  acceptable  under  this  method. 
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Table  2-1. — Performance  Specifications 

Parameter  Specification 

1.  Accuracy*  _ -  ^20%  of  reference  mean  value. 

2.  Calibration  error* _ -  *=6%  at  each  (60%,  00%)  calibration  gas 

mixture  value. 

3.  Zero  drift  (2  hours)  • _ _ —2%  of  emission  standard. 

4.  Zero  drift  (24-hour)* _ —  =£4  %  of  emission  standard. 

6.  Calibration  drift  (2  hours)* _ _  £2%  of  emission  standard. 

6.  Calibration  drift  (24-hour)  • _ _  =?5%  of  emission  standard. 

7.  Response  time _ _ 15  minutes  maximum. 

8.  Operational  period _ -  168  hours  minimum. 

•Expressed  as  sum  of  absolute  mean  value  plus  95  percent  confidence  interval  of  a  series 
of  tests. 


5.  Performance  Specification  Test  Pro¬ 
cedures.  The  following  test  procedures  shall 
be  used  to  determine  conformance  with  the 
requirements  of  paragraph  4: 

5.1  Calibration  test. 

5.1.1  Analyze  each  calibration  gas  mixture 
(50%,  90%)  using  reference  methods  6  for 
sulfur  dioxide  and  7  for  oxides  of  nitrogen, 
and  record  the.  results  on  the  example  sheet 
shown  in  Figure  2-1.  This  step  may  be  omit¬ 
ted  for  non-extractive  monitors  where  dy¬ 
namic  calibration  gas  mixtures  are  not  used 
(See  5.1.2). 

5.1.2  Set  up  and  calibrate  the  complete 
measurement  system  according  to  the  man¬ 
ufacturer's  written  instructions.  This  may 
be  accomplished  either  in  the  laboratory  or 
in  the  field.  Make  a  series  of  five  non-consec- 
utive  readings  with  span  gas  mixtures  alter¬ 
nately  at  each  concentration  (e.g.,  50%,  90%, 
50%,  90%,  50%,  etc.).  For  non-extractive 
measurement  systems,  this  test  may  be  per¬ 
formed  using  procedures  and  two  or  more 
calibration  gas  concentrations  differing  by 
a  factor  of  two  or  more,  certified  by  the  man¬ 
ufacturer.  Convert  the  measurement  system 
output  readings  to  ppm  and  record  the  re¬ 
sults  on  the  example  sheet  shown  in  Figure 
2-2. 

6.2  Field  Test  for  Accuracy  (Relative) ,  Zero 
Drift,  Calibration,  and  Drift — Install  and  op¬ 
erate  the  measurement  system  in  accordance 
with  the  manufacturer’s  written  instructions 
and  drawings  as  follows: 

5.2.1  Conditioning  Period — Offset  the  zero 
setting  at  least  10  percent  of  span  so  that 
negative  zero  drift  can  be  quantified.  Operate 
the  system  for  an  initial  168-hour  condition¬ 
ing  period  in  a  normal  operational  manner. 

6.2.2  Operational  Test  Period — Operate 
the  system  for  an  additional  168-hour 
period.  The  system  shall  monitor  the  source 
effluent  at  all  times  except  when  being 
zeroed,  calibrated,  or  backpurged.  For  meas¬ 
urement  systems  employing  extractive 
sampling,  it  is  recommended  that  the  meas¬ 
urement  system  and  the  probe  tips  be 
placed  adjacent  to  each  other  in  the  duct. 
Record  the  reference  methods  test  data  and 
measurement  system  concentrations  on  the 
example  data  sheet  shown  in  Figure  2-3  for 
the  tests  given  as  follows: 

5.2.2. 1  NO,  Monitoring  Systems.  Make 
twenty  seven  NO,  concentration  measure¬ 
ments  using  the  applicable  reference 
method.  No  more  than  three  measurements 
shall  be  performed  in  any  one  hour,  and 
any  set  of  three  measurements  shall  be 
performed  concurrently  or  within  a  3- 
minute  interval  and  the  results  averaged. 

5 .2. 2.2  SO,  Monitoring  Systems.  Make 
nine  SO,  concentration  measurements  using 
the  applicable  reference  method.  No  more 
than  one  measurement  shall  be  performed 
in  any  one  hour. 

5.2.3  Field  Test  for  Zero  Drift  and  Cali¬ 
bration  Drift.  Determine  the  values  given  by 
zero  and  span  gas  pollutant  concentrations 
at  2-hour  intervals  until  15  sets  of  data  are 
obtained.  Alternatively,  for  non -extractive 
measurement  systems,  determine  the  values 


given  by  an  electrically  or  mechanically  pro¬ 
duced  .zero  condition  and  by  inserting  a 
certified  calibration  gas  concentration 
equivalent  to  not  less  than  300  ppm  into  the 
measurement  system.  Record  these  readings 
on  the  example  sheet  shown  In  Figure  2-4. 
These  2-hour  periods  need  not  be  consecu¬ 
tive  but  may  not  overlap.  The  zero  and  span 
determinations  to  be  made  under  this  para¬ 
graph  may  be  made  concurrent  with  the 
tests  under  6.2.2.  Zero  and  calibration  cor¬ 
rections  and  adjustments  are  allowed  only 
at  24-hour  intervals  or  at  such  shorter  in¬ 
tervals  as  the  manufacturer’s  written  in¬ 
structions  specify.  Automatic  corrections 
made  by  the  measurement  system  without 
operator  intervention  or  initiation  are  al¬ 
lowable  at  any  time.  During  the  entire  168- 
hour  operational  test  period,  record  the 
values  given  by  zero  and  span  gas  pollutant 
concentrations  before  and  after  adjustment 
at  24-hour  intervals  in  the  example  sheet 
shown  in  Figure  2-5. 

5.3  Field  Test  for  Response  Time. 

5.31  This  test  shall  be  accomplished  using 
the  entire  measurement  system  as  installed, 
including  sample  transport  lines  if  used. 
Flow  rates,  line  diameters,  pumping  rates, 
pressures  (do  not  allow  the  pressurized  cali¬ 
bration  gas  to  change  the  normal  operating 
pressure  in  the  sample  line),  etc.,  shall  be 
at  the  nominal  values  for  normal  operation 
as  specified  in  the  manufacturer’s  written 
instructions.  If  the  analyzer  is  used  to 
sample  more  than  one  pollutant  source 
(stack),  this  test  shall  be  repeated  for  each 
sampling  point. 

5.3.2  Introduce  zero  gas  into  the  measure¬ 
ment  system  sampling  interface  or  as  close 
to  the  sampling  Interface  as  possible.  When 
the  system  output  reading  has  stabilized, 
switch  quickly  to  a  known  concentration  of 
pollutant  gas  at  70  to  90  percent  of  span. 
Record  the  time  from  concentration  switch¬ 
ing  to  final  stable  response.  After  the  sys¬ 
tem  response  has  stabilized  at  the  upper 
level,  switch  quickly  to  a  zero  concentration 
of  pollutant  gas.  Record  the  time  from  con¬ 
centration  switching  to  final  stable  response. 
Alternatively,  for  nonextractive  monitors, 
the  highest  available  calibration  gas  cop- 
centration  shall  be  switched  into  and  out 
of  the  sample  path  and  response  times 
recorded.  Perform  this  test  sequence  three 
(3)  times.  For  each  test  record  the  results 
on  the  example  sheet  shown  in  Figure  2-6. 

6.  Calculations,  Data  Analysis  and  Report¬ 
ing. 

6.1  Procedxire  for  determination  of  mean 
values  and  confidence  intervals. 

6.1.1  The  mean  value  of  a  data  set  is  cal¬ 
culated  according  to  equation  2-1. 


1  n 
n  i=l 


Equation  2-1 


where: 

x,=  individual  values, 

2  =  sum  of  the  individual  values, 
x= mean  value,  and 
n= number  of  data  points. 


6.1.2  The  95  percent  confidence  interval 
(two  sided)  is  calculated  according  to  equa¬ 
tion  2-2. 


C.I.K= -  ( L,)* 
«Vn—  1 

Equation  2-2 


where: 

£X<=sum  of  all  data  points, 

*.975=  *1  —a/2,  and 

C.I.„— 95  percent  confidence  interval  esti¬ 
mate  of  the  average  mean  value,, 


Values  for  '.975 


n  '.975 

2  . 12.706 

3  . - .  4.303 

4  . 8.182 

5  - .  2.776 

6  .  2.571 

7  .  2.447 

8  .  2.365 

9  _  2.306 

10 .  2.262 

11  .  2.228 

12. . . . .  2.201 

13  _  2.179 

14  .  2.160 

15  _ 2.145 

16  .  2.131 


The  values  in  this  table  are  already  cor¬ 
rected  for  n-1  degrees  of  freedom.  Use  n  equal 
to  the  number  of  samples  as  data  points. 

6.2  Data  Analysis  and  Reporting. 

6.2.1  Accuracy  (Relative)  For  each  of  the 
nine  reference  method  testing  periods,  de¬ 
termine  the  average  pollutant  concentration 
reported  by  the  continuous  measurement 
system.  These  average  concentrations  shall  be 
determined  from  the  measurement  system 
data  recorded  under  5.2.2  by  Integrating  the 
pollutant  concentrations  over  each  of  the 
time  intervals  concurrent  with  each  refer¬ 
ence  method  test,  then  dividing  by  the 
cumulative  time  of  each  applicable  reference 
method  testing  period.  Before  proceeding  to 
the  next  step,  determine  the  bases  (wet  or 
dry)  of  the  measurement  system  data  and 
reference  method  test  data  concentrations. 
If  the  bases  are  not  consistent,  then  a  mois¬ 
ture  correction  shall  be  applied  to  either  the 
reference  method  concentrations  or  the 
measurement  system  concentrations  as  is 
appropriate.  The  correction  factor  shall  be 
determined  by  moisture  tests  concurrent 
with  the  reference  method  testing  periods. 
The  moisture  test  method  and  the  correc¬ 
tion  procedure  employed  shall  be  reported. 
For  each  of  the  nine  test  runs,  subtract  the 
respective  reference  method  test  concentra¬ 
tions  (use  average  of  each  set  of  3  measure¬ 
ments  for  NO,)  from  the  continuous  moni¬ 
toring  system  average  concentrations.  Using 
these  data,  compute  the  mean  difference  and 
the  95  percent  confidence  Interval  using 
equations  2-1  and  2-2.  Accuracy  is  reported 
as  the  sum  of  the  absolute  value  of  the  mean 
difference  and  the  95  percent  confidence  in¬ 
terval  expressed  as  a  percentage  of  the  mean 
reference  method  value.  Use  the  example 
sheet  shown  in  Figure  2-3. 

6.2.2  Calibration  Error — Using  the  data 
from  paragraph  5.1,  subtract  the  measured 
pollutant  concentration  determined  under 
paragraph  5.1.1  (Figure  2-1)  from  the  value 
shown  by  the  measurement  system  for  each 
of  the  5  readings  at  each  concentration  meas¬ 
ured  under  5.12  (Figure  2-2).  Calculate  the 
mean  of  these  difference  values  and  the  95 
percent  confidence  intervals  according  to 
equations  2-1  and  2-2.  The  calibration  error 
is  reported  as  the  sum  of  the  absolute  value 
of  the  mean  difference  and  the  95  percent 
confidence  interval  as  a  percentage  of  each 
respective  calibration  gas  concentration.  Use 
example  sheet  shown  in  Figure  2-2. 

6.2.3  Zero  Drift  (2-hour) — Using  the  zero 
concentration  values  measured  each  2  hours 
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during  the  field  test,  calculate  the  differences 
between  consecutive  2-hour  readings  express¬ 
ed  In  ppm.  Calculate  the  mean  difference 
and  the  confidence  Interval  using  equations 
2-1  and  2-2.  Report  the  zero  drift  as  the 
sum  of  the  absolute  mean  value  and  the 
confidence  Interval  as  a  percentage  of  the 
emission  standard.  Use  example  sheet  shown 
In  Figure  2-4. 

6.2.4  Zero  Drift  (24-hour) — Using  the  zero 
concentration  values  measured  every  24 
hours  during  the  field  test,  calculate  the  dif¬ 
ferences  between  the  zero  point  after  zero 
adjustment  and  the  zero  value  24  hours  later 
Just  prior  to  zero  adjustment.  Calculate  the 
mean  value  of  these  points  and  the  confi¬ 
dence  Interval  using  equations  2-1  and  2-2. 
Report  the  zero  drift  (the  sum  of  the  abso¬ 
lute  mean  and  confidence  Interval)  as  a  per¬ 
centage  of  the  emission  standard.  Use  exam¬ 
ple  sheet  shown  In  Figure  2-6. 

6.2.5  Calibration  Drift  (2-hour) — Using 
the  calibration  values  obtained  at  2-hour  In¬ 
tervals  during  the  field  test,  calculate  the 
differences  between  consecutive  2-hour  read¬ 
ings  expressed  as  ppm  These  values  should 
be  corrected  for  the  corresponding  zero  drift 
during  that  2-hour  period.  Calculate  the 
mean  and  confidence  Interval  of  these  cor¬ 
rected  difference  values  using  equations  2-1 
and  2-2.  Do  not  use  the  differences  between 
non-oonsecutive  readings.  Report  the  cali¬ 
bration  drift  as  the  sum  of  the  absolute  mean 
and  confidence  Interval  as  a  percentage  of 
the  emission  standard.  Use  the  example  sheet 
shown  In  Figure  2-4. 

6.2.6  Calibration  Drift  (24-hour) — Using 
the  calibration  values  measured  every  24 
hours  during  the  field  test,  calculate  the 
differences  between  the  calibration  concen¬ 
tration  reading  after  zero  and  calibration  ad¬ 
justment  and  the  calibration  concentration 
reading  24  hours  later  after  zero  adjustment 
but  before  calibration  adjustment.  Calculate 
the  mean  value  of  these  differences  and  the 
confidence  Interval  using  equations  2-1  and 
2-2.  Report  the  sum  of  the  absolute  mean 
and  confidence  Interval  as  a  percentage  of 
the  emission  standard.  Use  the  example  sheet 
shown  In  Figure  2-5. 

6.2.7  Response  Time — Using  the  charts 
from  paragraph  52.  calculate  the  time  inter¬ 
val  from  concentration  switching  to  95  per¬ 
cent  to  the  final  stable  value  for  all  upscale 
and  downscale  tests.  Report  the  mean  of  the 
three  upscale  test  times  and  the  mean  of 
the  three  downscale  test  times.  The  two  av¬ 
erage  times  should  not  differ  by  more  than 
15  percent  of  the  slower  time.  Report  the 
slower  time  as  the  system  response  time. 


Use  the  example  sheet  shown  In  Figure  2-6. 

6.2.8  Operational  Test  Period — During  the 
166-hour  performance  and  operational  test 
period,  the  measurement  system  shall  not 
require  any  corrective  maintenance  or  repair 
or  replacement  or  adjustment  other  than 
that  clearly  specified  as  required  in  the  op¬ 
eration  and  maintenance  manuals  as  routine 
and  expected  during  a  1-week  period.  If  the 
measurement  system  operates  within  the 
specified  performance  parameters  and  does 
not  require  corrective  maintenance,  repair, 
replacement  or  adjustment  other  than  as 
specified  above  during  the  168-hour  test  pe¬ 
riod,  the  operational  period  will  be  success¬ 
fully  concluded.  Failure  of  the  measurement 
to  meet  this  requirement  shall  call  for  a 
repetition  of  the  168-hour  test  period.  Por¬ 
tions  of  the  test  which  were  satisfactorily 
completed  need  not  be  repeated.  Failure  to 
meet  any  performance  specifications  shall 
call  for  a  repetition  of  the  1-week  perform¬ 
ance  test  period  and  that  portion  of  the 
testing  which  is  related  to  the  failed  speci¬ 


fication.  All  maintenance  and  adjustments 
required  shall  be  recorded.  Output  readings 
shall  be  recorded  before  and  after  all  adjust¬ 
ments. 

7.  References. 

7.1  Monitoring  Instrumentation  for  the 
Measurement  of  Sulfur  Dioxide  in  Station¬ 
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tion  of  Nitrogen  Oxides  Content  of  Station¬ 
ary  Source  Emissions,  Environmental  Protec¬ 
tion  Agency,  Research  Triangle  Park,  N.C., 
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2,  APTD-0942,  January  1972. 

72  Experimental  Statistics,  Department  of 
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7.4  Performance  Specifications  for  Station¬ 
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and  Visible  Emissions,  Environmental  Protec¬ 
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Figure  2-5.  Zero  end  Calibration  Drift  (24-Hour) 
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Figure  2-6.  Response  Time 


PERFORMANCK  SPECIFICATION  3 — PERFORMANCE 
SPECIFICATIONS  AND  SPECIFICATION  TEST  PRO¬ 
CEDURES  FOR  MONITORS  OF  OXYGEN  FROM 
STATIONARY  SOURCES 


1.  Principle  and  Applicability. 

1.1  Principle.  Oases  are  continuously  sam¬ 
pled  in  the  stack.  Emissions  are  analyzed  for 
oxygen  by  a  continuously  operating  measure¬ 
ment  system. 

1.2  Applicability.  This  method  is  appli¬ 
cable  to  the  instrument  systems  specified 
by  subparts  for  continuously  monitoring 
oxygen.  Specifications  are  given  in  terms  of 
performance.  Test  procedures  are  given  to 
determine  the  capability  of  the  measurement 
system  to  conform  to  the  performance  spec¬ 
ifications  prior  to  approving  the  systems  in¬ 
stalled  by  an  affected  facility.  Sampling  may 
include  either  the  extractive  or  non-extrac¬ 
tive  (in  situ)  approach. 

2.  Apparatus. 

2.1  Calibration  Gas  Mixtures.  Mixture  of 
known  concentrations  of  oxygen  in  nitrogen. 


Nominal  oxygen  concentrations  of  60  percent 
and  90  percent  of  the  instrument  span  set¬ 
ting  are  required.  The  90  percent  gas  mixture 
is  to  be  used  to  set  and  to  check  the  instru¬ 
ment  span  and  is  referred  to  as  span  gas.  If 
the  Instrument  span  setting  is  higher  than 
21  percent  Oi  (consistent  with  paragraph 
3.2) ,  ambient  air  may  be  used  in  place  of  the 
90  percent  calibration  gas  mixture. 

2.2  Zero  Gas.  A  gas  containing  lees  than  10 
ppm  of  oxygen. 

2.3  Chart  Recorded.  Analog  chart  re¬ 
corder,  input  voltage  range  compatible  with 
analyzer  system  output,  full  scale  (per  travel) 
in  2  seconds  or  less. 


2.4  Continuous  Measurement  System  for 
Oxygen. 

3.  Definitions. 

3.1  Measurement  System.  The  total  equip¬ 
ment  required  for  the  determination  of  oxy¬ 
gen  in  a  given  source  effluent.  The  system 
consists  of  three  major  subsystems: 


3.1.1  Sampling  Interface — That  portion  of 
the  measurement  system  that  performs  one 
or  more  of  the  following  operations:  delinea¬ 
tion.  acquisition,  transportation,  and  con¬ 
ditioning  of  a  sample  of  the  source  effluent 
or  protection  of  the  analyzer  from  the  hostile 
aspects  of  the  sample  or  source  environment. 

3.1.2  Analyzer — That  portion  of  the  mea¬ 
surement  system  which  senses  the  pollutant 
gas  and  generates  a  signal  output  that  is  a 
function  of  the  pollutant  concentration. 

3.1.3  Data  Recorder — That  portion  of  the 
measurement  system  that  provides  a  per¬ 
manent  record  of  the  output  signal  in  terms 
of  concentration  units. 

3.2  Span.  The  value  of  pollutant  concen¬ 
tration  at  which  the  measurement  system  is 
set  to  produce  the  maximum  data  display 
output.  For  the  purposes  of  this  method,  the 
span  shall  be  set  approximately  1.5  to  2  times 
the  normal  oxygen  concentration  in  the  stack 
gas  at  the  affected  facility. 

3.3  Zero  Drift.  The  change  in  measurement 
system  output  over  a  stated  period  of  time 
of  normal  continuous  operation  when  the 
oxygen  concentration  at  the  time  for  the 
measurements  is  zero. 

3.4  Calibration  Drift.  The  change  in  mea¬ 
surement  system  output  over  a  stated  period 
time  of  normal  continuous  operation  when , 
the  oxygen  concentration  at  the  time  of  the 
measurements  is  span  gas. f 

3.5  Operational  Test  Period.  A  minimum 
period  of  time  over  which  a  measurement  sys¬ 
tem  is  expected  to  operate  within  certain 
performance  specifications  without  unsched¬ 
uled  maintenance,  repair,  or  adjustment. 

4.  Measurement  System  Performance  Spec¬ 
ifications 

A  measurement  system  must  meet  the  per¬ 
formance  specifications  in  Table  3-1  to  be 
considered  acceptable  under  this  method. 

5.  Performance  Specification  Test  Proce¬ 
dures.  The  following  test  procedures  shall  be 
used  to  determine  conformance  with  the 
requirements  of  paragraph  4: 

5.1  Calibration  Check.  Establish  a  calibra¬ 
tion  curve  for  the  measurement  system  using 
zero,  mid-scale  gas  (50%),  and  span  gas 
mixtures.  Verify  that  the  resultant  curve  of 
instrument  reading  vs  calibration  gas  value 
Is  consistent  with  the  expected  response 
curve  as  described  by  the  instrument  manu¬ 
facturer.  If  the  expected  response  curve  is 
not  produced,  additional  calibration  gas 
measurements  shall  be  made,  or  additional 
steps  undertaken  to  verify  the  accuracy  of 
the  response  curve  of  the  analyzer. 

5.2  Field  Test  for  Zero  Drift  and  Calibra¬ 
tion  Drift.  Install  and  operate  the  measure¬ 
ment  system  in  accordance  with  the  manu¬ 
facturer’s  written  Instructions  and  drawings 
as  follows: 


( 
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Table  3-1.— Pketormance  Bpecotcattokb 

Parameter  Specification 

1.  Zero  drift  (2  hours)  • _ —1%  of  span. 

2.  Zero  drift  (24-hour)* - - s£2  %  of  span. 

3.  Calibration  drift  (2  hours)* _ _  ^1%  at  span. 

4.  Calibration  drift  (24-hour)* _ _ ~2  %  at  span. 

5.  Operational  period _ 168  hours  minimum. 

'Expressed  as  sum  of  absolute  mean  value  plus  05  percent  confidence  Interval  of  a  series 

of  tests. 


5.2.1  Conditioning  Period.  Offset  the  zero 
setting  at  least  10  percent  of  span  so  that 
negative  zero  drift  may  be  quantified.  Oper¬ 
ate  the  system  for  an  initial  168-hour  con¬ 
ditioning  period  in  a  normal  operational 
manner. 

5.2.2  Operational  Test  Period.  Operate  the 
system  for  an  additional  168-hour  period. 
The  system  shall  monitor  the  source  effluent 
at  all  times  except  when  being  zeroed,  cali¬ 
brated,  or  backpurged. 

5.2.3  Field  Test  for  Zero  Drift  and  Calibra¬ 
tion  Drift.  Determine  the  values  given  by 
zero  and  span  gas  concentrations  at  2 -hour 
Intervals  until  15  sets  of  data  are  obtained. 
Alternatively,  for  non -extractive  measure¬ 
ment  systems,  determine  the  values  given  by 
an  electrically  or  mechanically  produced 
zero  condition  by  Inserting  a  certified  cali¬ 
bration  gas  concentration  equivalent  to  not 
less  than  10  percent  O.  into  the  measurement 
system.  Record  these  readings  on  the  ex¬ 
ample  sheet  shown  in  Figure  3-1.  These  2- 
hour  periods  need  not  be  consecutive  but 
may  not  overlap.  Zero  and  calibration  cor- 


C.7.*=-4^Vn(  £*.*)- (E*,)* 

n\n—  1 

Equation  3-2 

where: 


2X=sum  of  all  data  points, 
t.^tj-a/2,  and 

C.I.M=95  percent  confidence  interval  esti¬ 
mate  of  the  average  mean  value. 


Values  foe  t.„. 


n  t  «t» 

2  . . . 12.706 

3  .  4.303 

4  . .  3.182 

5  . - . . .  2.776 

6  . 2.571 

7  .  2.447 

8  . 2.365 

9  . .  2.306 

10 _  2.262 

11  . .  2.228 

12 _ _ _ _  2.201 

13  _  2.179 

14  . 2.160 


6.2.3  Calibration  Drift  (2-hour)— Using  the 
calibration  values  obtained  at  2-hour  in¬ 
tervals  during  the  field  test,  calculate  the 
differences  between  consecutive  2-hour 
readings  expressed  as  ppm.  These  values 
should  be  corrected  for  the  corresponding 
zero  drift  during  that  2-hour  period.  Calcu¬ 
late  the  mean  and  confidence  interval  of 
these  corrected  difference  values  using  equa¬ 
tions  3—1  and  3—2.  Do  not  use  the  differences 
between  non-consecutlve  readings.  Report 
the  calibration  drift  as  the  sum  of  the  ab¬ 
solute  mean  and  confidence  interval  as  a 
percentage  of  the  Instrument  span.  Use  the 
example  sheet  shown  in  Figure  3-1. 

6.2.4  Calibration  Drift  (24-hour)— Using 
the  calibration  values  measured  every  24 
hours  during  the  field  test,  calculate  the 
differences  between  the  calibration  con¬ 
centration  reading  after  zero  and  calibration 
adjustment  and  the  calibration  concentra¬ 
tion  reading  24  hours  later  after  zero  adjust¬ 
ment  but  before  calibration  adjustment. 
Calculate  the  mean  value  of  these  differ¬ 
ences  and  the  confidence  interval  using 
equations  3-1  and  3-2.  Report  the  sum  of 
the  absolute  mean  and  confidence  Interval 
as  a  percentage  of  the  Instrument  span.  Use 
the  example  sheet  shown  in  Figure  3-2. 

6.2.5  Operational  Test  Period — During  the 
168-hour  performance  and  operational  test 
period,  the  measurement  system  shall  not 
require  any  corrective  maintenance  or  re¬ 
pair  or  replacement  or  adjustment  other 
than  that  clearly  specified  as  required  in 
the  operation  and  maintenance  manuals  as 


rections  and  adjustments  are  allowed  only 
at  24-hour  Intervals  or  at  such  shorter  inter¬ 
vals  as  the  manufacturer’s  written  instruc¬ 
tions  specify.  Automatic  corrections  made  by 
the  measurement  system  without  operator 
intervention  or  initiation  are  allowable  at 
any  time.  During  the  entire  168-hour  test 
period,  record  the  values  given  by  zero  and 
span  gas  concentrations  before  and  after 
adjustment  at  24-hour  intervals  in  the  ex¬ 
ample  sheet  shown  in  Figure  3-2. 

6.  Calculations,  Data  Analysis  and  Report¬ 
ing. 

6.1  Procedure  for  determination  of  mean 
values  and  confidence  intervals. 

6.1.1  The  mean  value  of  a  data  set  is  cal¬ 
culated  according  to  equation  3-1. 


15  .  2.145 

16  . . . .  2.131 


The  values  in  this  table  are  already  corrected 
for  n-1  degrees  of  freedom.  Use  n  equal  to  the 
number  of  samples  as  data  points. 

6.2  Data  Analysis  and  Reporting. 

6.2.1  Zero  Drift  (2-hour) — Using  the  zero 
concentration  values  measured  each  2  hours 
during  the  field  test,  calculate  the  differences 
between  consecutive  2-hour  readings  ex¬ 
pressed  in  ppm.  Calculate  the  mean  difference 
and  the  confidence  interval  using  equations 
3-1  and  3-2.  Report  the  zero  drift  as  the  stun 
of  the  absolute  mean  value  and  the  confi¬ 
dence  Interval  as  a  percentage  of  the  instru¬ 
ment  span.  Use  example  sheet  shown  in  Fig¬ 
ure  3-1. 


routine  and  expected  during  a  1-week 
period.  If  the  measurement  system  operates 
within  the  specified  performance  parameters 
and  does  not  require  corrective  mainte¬ 
nance,  repair,  replacement  or  adjustment 
other  than  as  specified  above  during  the  168- 
hour  test  period,  the  operational  period  will 
be  successfully  concluded.  Failure  of  the 
measurement  system  to  meet  this  require¬ 
ment  shall  call  for  a  repetition  of  the  168- 
hour  test  period.  Portions  of  the  test  which 
were  satisfactorily  completed  need  not  be 
repeated.  Failure  to  meet  any  performance 
specifications  shall  call  for  a  repetition  of 
the  1-week  performance  test  period  and 
that  portion  of  the  testing  which  is  related 
to  the  failed  specification.  All  maintenance 
and  adjustments  required  shall  be  recorded. 


where: 


1  n 

5=  2*. 

n  1=1 


Equation 


xt= individual  values, 

2  =sum  of  the  individual  values, 


3-1 


x  =mean  value,  and 
n  =  number  of  data  points. 


41.1.2  The  95  percent  confidence  Interval 
(two  sided)  Is  calculated  according  to  equa¬ 
tion  3-2. 


6.2.2  Zero  Drift  (24-hour) — Using  the  zero 
concentration  values  measured  every  24  hours 
during  the  field  test,  calculate  the  differ¬ 
ences  between  the  zero  point  after  zero  ad¬ 
justment  and  the  zero  value  24  hours  later 
Just  prior  to  zero  adjustment.  Calculate  the 
mean  value  of  these  points  and  the  confi¬ 
dence  Interval  using  equations  3-1  and  3-2. 
Report  the  zero  drift  (the  sum  of  the  abso¬ 
lute  mean  and  confidence  Interval)  as  a  per¬ 
centage  of  the  Instrument  span.  Use  example 
sheet  shown  in  Figure  3-2. 


Output  readings  Shall  be  recorded  before 
and  after  all  adjustments. 

7.  References. 

7.1  Performance  Specifications  for  Sta¬ 
tionary  Source  Monitoring  Systems  for  Gases 
and  Visible  Emissions,  Environmental  Pro¬ 
tection  Agency,  Research  Triangle  Park, 
N.C.,  EPA-6 50/2-74-013,  January  1974. 

7.2  Experimental  Statistics,  Department 
of  Commerce,  National  Bureau  of  Standards 
Handbook  91,  1963,  p.  3-31,  paragraphs 
3-3. 1.4. 
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Data  Zero  Calibration 

Tina  Set  Zero  Drift.  Span  .  .  Drift 

Date  Begin  End  No.  Reading  (aZero)  Reading  (ASpan)  (ASpan-'iZaro) 


Zero  Drift  «  [Mean  Zero  Drift* _ +  Cl  (Zero) _ Instrument’ Span]  x  100  « 

Calibration"  Drift  ■  [Mean  Span  Drift* _ +  Cl  (Span) _ Instrument  Span]  x  100  » 

•Absolute  Value. 


Figure  3-1.  Zero  and  Calibration  Drift  (2-Hour) 


Date  Zero  Span  Calibration 

and  Zero  Drift  Reading  Drift 

Time  Reading  kZero)  (After  zero  adjustment)  (ASpan) 


Zero  Drift  ■  [Mean  Zero  Drift* _ +  Cl  (Zero) 

*  Instrument  Span]  x  100  ■ _ . 


Calibration  Drift  •  [Mean  Span  Drift* _ +  Cl  (Span)  __ 

«•  Instrument  Span]  x  100  *  .« 

•Absolute  value 

Figure  3-2.  Zero  and  Calibration  Drift  (24-Hour) 

[FR  Doc.74-20576  Filed  0-10-74;  8: 45  am] 


[  40  CFR  Part  51] 

[FRL  239-8] 

REQUIREMENTS  FOR  THE  PREPARATION. 
ADOPTION  AND  SUBMITTAL  OF  IMPLE¬ 
MENTATION  PLANS 

Emission  Monitoring  of  Stationary  Sources 
July  15,  1974. 

Sections  110(a)  (2)  (F)  (ii)  and  (iii)  of 
the  Clean  Air  Act,  as  amended  in  1970, 
require  State  implementation  plans  to 
contain  legally  enforceable  procedures 
which  require  the  owners  or  operators 
of  stationary  sources  to  install  equip¬ 
ment  to  monitor  emissions  from  such 
sources  and  to  report  the  data  obtained. 
EPA’s  regulations  currently  require  that 
states  have  legal  authority  to  require 
such  monitoring  and  recording  (40  CFR 
51.11(a)(6)),  but  do  not  require  that 
state  plans  contain  legally  enforceable 
procedures  mandating  monitoring  and 
recording.  This  is  because  at  the  time 
EPA’s  regulations  for  implementation 
plan  preparation  were  published,  the 
Agency  had  accumulated  little  data  on 
the  availability  and  reliability  of  con¬ 
tinuous  monitoring  devices.  The  Agency 
believed  that  the  state-of-the-art  was 
such  that  it  was  not  prudent  to  require 
existing  sources  to  install  such  devices. 

Since  that  time,  much  work  has  been 
done  by  the  Agency  and  others  to  field 
test  and  compare  various  emission  moni¬ 
tors.  As  a  result  of  this  work,  the  Agency 
now  believes  that  for  certain  sources, 
general  specifications  for  accuracy,  re¬ 
liability  and  durability  can  be  established 
for  continuous  emission  monitors  of 
oxygen,  sulfur  dioxide,  and  nitrogen 
dioxide  and  for  the  continuous  measure¬ 
ment  of  opacity  for  particulate  matter 
emissions.  Accordingly,  the  Agency  is 
proposing  to  amend  40  CFR  51.19,  Source 
Surveillance,  by  adding  a  new  paragraph 
(e)  which  will  require  States  to  revise 
their  implementation  plans  to  require 
sources  to  install  monitoring  instruments 
and  to  report  the  resulting  data  to  the 
appropriate  State  Agency. 

State  plans  submitted  in  response  to 
40  CFR  51.19(e)  must  (1)  require  own¬ 
ers  or  operators  of  specified  categories 
of  stationary  sources  to  install  emission 
monitoring  equipment  within  one  year  of 
plan  approval,  (2)  specify  the  categories 
of  sources  subject  to  the  requirements, 
(3)  identify  for  each  category  of  sources 
the  pollutant(s)  which  must  be  moni¬ 
tored,  (4)  set  forth  performance  speci¬ 
fications  for  monitoring  instruments,  (5) 
require  that  such  instruments  must  meet 
performance  specifications  through  on¬ 
site  testing  by  the  owner  or  operator,  and 
(6)  require  that  data  derived  from  such 
monitoring  be  summarized  and  made 
available  to  the  State  on  a  quarterly 
basis.  The  minimum  data  requirements 
set  forth  by  EPA  require  that  for  gaseous 
monitors  all  hourly  values  reduced  to  the 
units  for  the  -applicable  standard,  not 
just  the  excesses  above  the  applicable 
standard,  should  be  reported  to  the  State. 
By  having  more  than  just  the  excess 
emissions,  the  State  will  have  a  more 
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accurate  measurement  of  the  emissions 
for  any  period  of  operation  and  the 
source,  for  Its  own  Information,  win  be 
able  to  Identify  those  operating  condi¬ 
tions  associated  with  low  emission  levels 
and  strive  to  maintain  those  condi¬ 
tions.  Presently  there  are  several  auto¬ 
mated  systems  available  which  can  pro¬ 
vide  the  above  data  with  rally  an  Incre¬ 
mental  Increase  (10%)  In  the  total  cost 
of  the  overall  monitoring  system.  In  fact, 
it  Is  expected  that  many  sources  will 
probably  utilize  an  automated  data  proc¬ 
essing  system  regardless  of  the  data  re¬ 
quirements.  In  addition,  once  the  data 
is  submitted  to  the  State,  it  must  be  made 
available  by  the  State  In  accordance  with 
the  existing  requirements  of  40  CFR 
51.10(e). 

In  order  to  meet  the  foregoing  require¬ 
ments,  state  plans  must  as  a  minimum 
adopt  provisions  equal  to  or  more  strin¬ 
gent  than  those  set  forth  In  Appendix  p 
to  40  CFR  part  51,  which  Is  also  being 
proposed  as  part  of  this  rulemaking.  Ap¬ 
pendix  P  requires  monitoring  devices  for 
the  following  existing  sources  and  emis¬ 
sions: 

(a)  Fossil  fuel-fired  steam  generators 
of  more  than  250  million  BTU  per  hour 
heat  Input  (particulates/opacity,  sulfur 
dioxide,  nitrogen  oxides,  and  oxygen) ; 

(b)  Nitric  acid  plants  (nitrogen  di¬ 
oxide)  : 

(c)  Sulfuric  acid  plants  (sulfur  diox¬ 
ide)  ;  and 

(d)  Petroleum  refineries’  fluid  cata¬ 
lytic  cracking  unit  catalyst  regenerators 
(particulates/opacity) . 

In  choosing  those  types  of  sources  and 
pollutants  listed  In  Appendix  P  (and 
therefore  subject  to  the  minimum  re¬ 
quirements  of  40  CFR  51.19(e)),  the 
Agency  has  selected  sources  of  the  type 
covered  by  New  Source  Performance 
Standards  (NSPS)  promulgated  pursu¬ 
ant  to  Section  111  of  the  Clean  Air  Act 
because  such  sources  are  the  most  sig¬ 
nificant  stationary  sources  of  air  pollu¬ 
tion.  Moreover,  the  Agency’s  work  to  date 
In  the  field  of  continuous  emission  moni¬ 
tors  has  focused  almost  exclusively  on 
such  sources  because  the  Agency  com¬ 
mitted  Itself  to  additional  guidance  on 
NSPS  monitoring  when  the  first  NSPS’s 
were  promulgated  (36  FR  24876,  Decem¬ 
ber  23,  1971).  However,  the  minimum 
requirements  for  existing  sources  to  In¬ 
stall  continuous  monitors  contain  two 
slight  differences  from  those  presently 
being  proposed  under  the  NSPS  require¬ 
ments.  One  is  that  oil  fired  boilers  are 
exempted  from  the  minimum  require¬ 
ments  for  opacity  measurement  unless 
a  control  device  is  required  to  comply 
with  the  applicable  particulate  matter 
emission  limitation  or  a  violation  of  the 
visible  emission  limitation  has  been 
noted.  The  rationale  for  this  exemption 
was  the  Infrequency  of  visible  emission 
violations  from  large  oil-fired  boilers 
which  reduces  the  need  for  and  value  of 
monitors,  and  the  cost  of  the  large  num¬ 
ber  of  monitors  that  would  be  required 
otherwise.  The  other  Is  that  no  existing 
sources  would  be  required  to  Install  any 
continuous  monitoring  device  until  a  spe¬ 
cific  performance  specification  has  been 
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developed  and  promulgated  under  40 
CFR  part  60.  This  would  specifically 
apply  to  the  present  requirement  for  fluid 
catalytic  catalyst  regenerators  to  Install 
a  CO  monitor.  While  the  NSPS  require¬ 
ments  presently  contain  general  specifi¬ 
cations  that  CO  monitors  must  meet, 
specific  performance  specifications  for 
carbon  monoxide  Instruments  are  ex¬ 
pected  to  be  proposed  and  promulgated 
shortly  and  as  soon  as  they  are,  this  re¬ 
quirement  will  be  included  in  Appendix  P 
of  40  CFR  part  51.  The  rationale  for  this 
decision  Is  that  only  a  few  sources  would 
be  required  to  meet  the  NSPS  require¬ 
ment  before  specific  specifications  could 
be  developed  while  many  existing  sources 
would  be  required  to  Install  a  device 
which  would  only  be  required  to  meet 
general  specifications.  Thus  because  of 
the  greater  number  of  existing  sources 
to  be  affected,  it  was  believed  in  the  best 
Interest  to  postpone  the  requirement  for 
existing  sources  until  specific  perform¬ 
ance  specifications  could  be  developed. 

In  fact,  this  proposed  rulemaking  Is 
being  issued  simultaneously  with  a  pro¬ 
posed  rulemaking  for  NSPS  monitoring 
requirements. 

While  the  proposed  amendment  to  40 
CFR  51.19  applies  only  to  existing 
sources  subject  to  an  applicable  Federal 
or  State  emission  limitation  as  part  of 
a  State  control  strategy  and  not  to  new 
sources  subject  to  NSPS,  a  perusal  of 
proposed  Appendix  P  shows  that  this 
rulemaking  Is  very  closely  connected 
with  the  proposed  NSPS  rulemaking.  For 
Instance,  cross-reference  to  NSPS  rule- 
making  Is  essential  to  determine  the 
minimum  instrument  performance  spec¬ 
ifications  required  by  Appendix  P.  Thus, 
It  Is  crucial  for  State  agencies  and 
other  parties  affected  by  this  rulemak¬ 
ing  to  consider  the  companion  NSPS  pro¬ 
posal  as  part  of  this  rulemaking,  and  to 
direct  written  comments  to  relevant  por¬ 
tions  of  such  proposal  as  well  as  this 
part  51  proposal. 

The  agency  is  continuing  to  develop 
data  on  monitoring  devices  for  sources 
not  Included  in  the  minimum  require¬ 
ments  being  proposed  herein.  It  Is  EPA’s 
Intent  to  expand  the  minimum  require¬ 
ments  of  Appendix  P  from  time  to  time 
as  ongoing  studies  show  the  economic 
and  technological  feasibility  of  new  re¬ 
quirements.  In  particular.  Appendix  P 
will  be  modified  to  reflect  monitoring  re¬ 
quirements  developed  In  conjunction 
with  future  NSPS  promulgations.  The 
Agency’s  studies  will  not  be  limited  In 
this  regard,  however,  and  EPA  will, 
where  appropriate,  revise  Appendix  P  to 
include  sources  which  are  not  of  the 
type  covered  by  NSPS. 

Since  the  requirements  of  40  CFR  51.19 
(e)  will  be  expanded  periodically  as  the 
Agency  completes  more  studies,  it  is  sug¬ 
gested  that  State  agencies  explore  with 
counsel  ways  to  draft  their  regulations 
so  as  to  incorporate  automatically  the 
minimum  requirements  of  40  CFR  51.19 
(e)  and  Appendix  P  as  they  may  be 
amended  from  time  to  time.  In  this  way, 
States  might  avoid  the  process  of  sub¬ 
mitting  plan  revisions  after  every  ex¬ 
pansion  of  Appendix  P.  Affected  parties 


would  have  notice  and  opportunity  to 
comment  as  the  minimum  requirements 
expand,  since  such  requirements  will  be 
proposed  as  amendments  to  40  CFR  part 
51  In  the  same  manner  as  this  rulemak¬ 
ing  Is  being  proposed. 

It  should  be  stressed  that  Appendix  P 
sets  forth  minimum  requirements  In  or¬ 
der  for  States  to  comply  with  40  CFR 
51.19(e);  in  keeping  with  the  basic 
framework  of  Clean  Air  Act  Implementa¬ 
tion  plans.  States  will  certainly  be  al¬ 
lowed,  and  are  encouraged,  to  develop 
procedures  even  more  comprehensive 
than  those  in  Appendix  P.  States  may 
well  desire  to  require  continuous  moni¬ 
tors  on  additional  sources  for  which  they 
believe  the  continuous  data  will  be  a 
valuable  tool  In  their  day-to-day  sur¬ 
veillance  activities — for  example,  those 
particular  individual  sources  which  have 
frequent  excesses  of  emission  limita¬ 
tions  and  for  which  the  Installation  of 
such  devices  Is  technically  and  econom¬ 
ically  feasible. 

The  Agency  believes  that  the  con¬ 
tinuous  emission  monitoring  program 
being  Initiated  by  this  proposal  will  be  a 
useful  tool  to  States  and  sources  alike 
In  assuring  attainment  and  maintenance 
of  the  national  ambient  air  standards. 
Continuous  emission  monitoring  systems 
can  provide  valuable  Information  in  re¬ 
lation  to  source  emissions.  The  con¬ 
tinuous  record  can  be  utilized  to  signal 
a  plant  upset  or  equipment  malfunction 
so  that  the  plant  operator  can  take  cor¬ 
rective  action.  The  continuous  monitor 
Is  a  good  Indicator  of  whether  a  source  Is 
using  good  operating  and  maintenance 
practices.  The  data  obtained  from  a  con¬ 
tinuous  monitor  can  provide  useful  In¬ 
formation  in  enforcing  any  operation 
and/or  maintenance  requirements  that 
may  exist.  Data  collected  by  emission 
monitoring  devices  can  also  provide  a 
valuable  record  indicating  the  perform¬ 
ance  of  a  source  in  complying  with  ap¬ 
plicable  regulations.  Additionally,  under 
certain  instances  where  emission  levels 
are  significantly  above  those  allowed  In 
the  SIP,  the  data  from  continuous  moni¬ 
tors  may  be  sufficient  evidence  to  Issue 
a  notice  of  violation. 

Some  States  may  desire  to  use  the 
data  for  more  than  an  Indication  of  com¬ 
pliance  and  may  decide  to  use  the  con¬ 
tinuous  emission  data  as  the  principal 
evidence  for  determining  a  violation  of 
an  emission  regulation.  Many  States  de¬ 
siring  to  do  this  will  first  be  required  to 
modify  their  regulations  to  prescribe  that 
the  continuous  monitoring  method  is  an 
acceptable  method  for  determining  com¬ 
pliance,  since  many  States  have  pre¬ 
scribed  the  manual  stack  testing  as  the 
definitive  method  for  determining  com¬ 
pliance  with  mass  emission  limitations. 
One  factor  States  should  be  aware  of  is 
that  monitors  which  are  currently  avail¬ 
able  provide  measurements  in  parts  per 
million  of  the  pollutant  In  the  stack  gas, 
while  most  of  the  State  and  Federal 
emission  limitations  are  expressed  in  al¬ 
lowable  mass  emission  rates:  pounds  per 
hour  or  pounds  per  million  BTU  of  heat 
input.  States  may  therefore  need  to  re¬ 
quire  monitoring  of  various  additional  j 
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operating  parameters  in  certain  cases, 
such  as  percent  oxygen,  to  allow  for  a 
more  accurate  conversion  of  the  concen¬ 
tration  measurement  to  mass  units  than 
that  required  by  Appendix  P  if  the  data 
Is  to  serve  as  the  sole  source  of  evidence 
to  determine  compliance. 

The  above  issues  concerning  the  use  of 
the  data  for  principal  evidence  should 
not  de-emphasize  the  enforcement  bene¬ 
fits  of  installing  such  devices  on  signifi¬ 
cant  sources  of  air  pollution.  The  data 
obtained  from  these  monitoring  systems 
can  be  used  to  detect  deterioration  of 
emission  control  systems  and/or  operat¬ 
ing  techniques  and  serve  as  a  guide  for 
determining  when  compliance  tests  or 
Inspections  should  be  conducted.  Thus, 
resources  which  would  be  required  for 
several  periodic  manual  stack  tests  and/ 
or  inspections  may  be  conserved  without 
the  loss  of  valuable  surveillance  infor¬ 
mation. 

In  preparing  their  plans,  States  are 
encouraged  to  review  and  consider  a 
number  of  reports  on  the  technical  status 
of  emission  monitors  for  various  pollu¬ 
tants  which  have  been  published  by  the 
Industry  and  the  Agency  (see  Reference 
following  this  text)  as  well  as  the  asso¬ 
ciated  costs  of  installing  such  devices 
on  specific  sources.  Furthermore,  inter¬ 
ested  persons  should  review  the  technical 
support  document  entitled  Performance 
Specifications  for  Stationary  Source 
Monitoring  Systems  for  Gases  and 
Visible  Emissions,  EPA-650/2-74-013, 
January  1974,  which  the  Agency  used  to 
develop  the  minimum  performance 
specifications  required  for  monitoring  in¬ 
struments.  The  above  document  is  avail¬ 
able  from  the  National  Technical  Infor¬ 
mation  Service,  5285  Port  Royal  Road, 
Springfield,  Virginia  22151.  (Specify  PB 
230-934/ AF)  for  $7.00  each.  A  copy  is 
available  for  public  Inspection  at  the 
Freedom  of  Information  Center,  EPA, 
Room  329,  401  M  Street  SW.,  Washing¬ 
ton,  D.C.  20460. 

Since  some  States  may  already  have  a 
requirement  to  Install  continuous  moni¬ 
tors  and  some  sources  have  complied  with 
these  regulations,  these  States  may 
exempt  any  source  which  has  purchased 
a  monitoring  system  (s)  from  equipment 
vendor(s)  prior  to  the  date  of  this  pro¬ 
posal  from  meeting  the  certification  test 
requirements  set  forth  in  Appendix  P, 
for  a  period  not  to  exceed  five  years  from 
plan  approval. 

States  will  be  required  to  submit  an 
Implementation  plan  which  meets  the 
requirements  of  40  CFR  51.19(e)  within 
six  months  of  the  final  promulgation  of 
this  regulation. 

Interested  persons  may  participate  in 
this  proposed  rulemaking  by  submitting 
written  comment  in  triplicate  to  the  Con¬ 
trol  Programs  Development  Division,  En¬ 
vironmental  Protection  Agency,  Research 
Triangle  Park,  N.C.  27711,  Attention:  Mr. 
Jean  J.  Schueneman.  All  relevant  com¬ 
ments  received  on  or  before  October  29, 
1974  will  be  considered  and  receipts  of 
comments  will  be  acknowledged.  Com¬ 
ments  received  will  be  available  for  pub¬ 
lic  inspection  during  normal  business 
hours  at  the  Office  of  Public  Affairs,  401 
M  Street  SW.,  Washington,  D.C.  20460. 


This  notice  of  proposed  rulemaking  is 
Issued  under  the  authority  of  sections 
110(a)  (2)  (F)  (ii)-(iii)  and  301(a)  of  the 
Clean  Air  Act,  as  amended  (42  U.S.C. 
1857c-5(a)  (2)  (F)  (ii)-(iii) ,  1857g(a) .) 

Dated:  August  28, 1974. 

Russell  E.  Train, 

-  Administrator. 
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It  is  proposed  to  amend  40  CFR  Part  51 
as  follows: 

1.  Section  51.19  is  amended  by  adding 
paragraph  (e)  as  follows: 

§  51.19  Source  surveillance. 

•  •  •  •  * 

(e)  Legally  enforceable  procedures  to 
require  stationary  sources  which  are  sub¬ 
ject  to  an  applicable  emission  limitation 
as  part  of  a  control  strategy  to  install, 
calibrate,  maintain,  and  operate  an  in¬ 
strument  for  continuously  monitoring 
and  recording  emissions. 

(1)  Such  procedures  shall  Identify 
those  types  of  sources,  by  source  category 
and  capacity,  that  must  install  such  in¬ 
struments,  and  shall  identify  for  each 
type  of  source  which  pollutants  must  be 
monitored. 

(2)  Such  procedures  shall,  as  a  mini¬ 
mum,  require  the  types  of  sources  set 
forth  in  Appendix  P  of  this  part  (as  such 
appendix  may  be  amended  from  time  to 
time)  to  meet  all  of  the  applicable  re¬ 
quirements  set  forth  therein. 

(3)  Such  procedures  shall  contain  pro¬ 
visions  which  require  the  owner  or  oper¬ 
ator  of  each  source  subject  to  continu¬ 


ous  emission  monitoring  and  recording 
requirements  to  maintain  a  file  of  all 
measurements  (reduced  to  the  units  of 
the  applicable  emission  regulation),  to 
retain  the  record  of  any  such  measure¬ 
ments  for  at  least  two  years  following  the 
date  of  such  measurements,  to  summar¬ 
ize  such  measurements  monthly,  and  to 
submit  such  summaries  to  the  state  on  a 
quarterly  or  more  frequent  basis. 

(4)  Such  procedures  shall  provide  that 
sources  subject  to  the  requirements  of 
paragraph  (e)  (2)  of  this  section  shall 
have  installed  all  necessary  instruments 
and  shall  have  begun  monitoring  and 
recording  and  reporting  within  one  year 
of  plan  approval. 

2.  In  this  part,  Appendix  P  is  added  as 
follows: 

Appendix  P 
1.  General  Provisions. 

(a)  This  Appendix  P  sets  forth  the  mini¬ 
mum  requirements  for  continuous  emission 
monitoring  and  recording  that  each  plan 
must  Include  in  order  to  be  approved  under 
40  CFR  61.19(e). 

'(b)  The  provisions  of  this  Appendix  P  shall 
not  apply  to  any  source  which  Is  subject  to  a 
new  source  performance  standard  promul¬ 
gated  In  40  CFR  Part  60  pursuant  to  Section 
111  of  the  Clean  Air  Act. 

(c)  Continuous  monitoring  systems  for 
measuring  opacity  shall  complete  a  minimum 
of  one  cycle  of  operation  (sampling,  analyz¬ 
ing  and  data  recording)  for  each  successive 
one  minute  period. 

(d)  Continuous  monitoring  systems  for 
measuring  oxides  of  nitrogen  or  sulfur  di¬ 
oxide  shall  complete  a  minimum  of  one  cycle 
of  operation  (sampUng,  analyzing  and  data 
recording)  for  each  successive  fifteen-minute 
period. 

(e)  Continuous  monitoring  systems  for 
measuring  emissions  or  process  parameters 
not  lislted  under  paragraphs  (c)  and  (d)  of 
this  section  shall  complete  a  minimum  of  ope 
cycle  of  operation  (sampling,  analyzing  and 
data  recording)  for  each  successive  hourly 
period. 

(f)  All  continuous  monitoring  systems 
shall  be  installed  at  sampling  locations  where 
the  most  representative  sample  of  emissions 
can  be  obtained. 

(g)  Upon  approval  of  the  Administrator, 
the  State  may  waive  the  requirements  of 
§  51.19(e)  for  Installing  a  continuous  moni¬ 
toring  system  for  specific  source  when  the  in¬ 
stallation  of  such  system  would  not  provide 
accurate  determinations  (e.g.  condensed  un¬ 
combined  water  vapor  may  prevent  an  accu¬ 
rate  determination  of  opacity  using  commer¬ 
cially  available  continuous  monitoring  sys¬ 
tems).  Upon  approval  of  that  request,  the 
Administrator  may  prescribe  other  monitor¬ 
ing  requirements  for  such  source. 

(h)  All  continuous  monitoring  systems  in¬ 
stalled  in  accordance  with  the  requirements 
of  this  appendix  shall  be  calibrated  in  ac¬ 
cordance  with  the  method  (s)  prescribed  by 
the  manufacturer (s)  of  such  instruments. 
The  instruments  shall  be  subjected  to  the 
manufacturer’s  recommended  zero  adjust¬ 
ment  and  calibration  procedures  at  least  once 
dally  unless  the  manufacturer  (s)  of  the 
monitoring  system  equipment  specifies  or 
recommends  calibration  at  shorter  intervals, 
in  which  case  such  specifications  or  recom¬ 
mendations  shall  be  followed. 

(i)  When  the  effluent  from  two  or  more 
affected  facilities,  pursuant  to  {51.19(e),  is 
ducted  to  a  single  stack,  then  only  one  con¬ 
tinuous  monitoring  system  for  each  pollutant 
monitored  is  required. 

2.  Minimum  continuous  monitoring  re¬ 
quirements. 
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(a)  The  following  continuous  monitoring 
systems  shall  be  Installed,  calibrated,  main¬ 
tained  and  operated  by  the  owner  or  oper¬ 
ator  of  any  fossil  fuel-flred  steam  generator 
of  more  than  250  million  BTU  per  hour  heat 
input. 

(1)  A  continuous  monitoring  system  for 
the  measurement  of  the  opacity  of  emis¬ 
sions,  except  where: 

(1)  gaseous  fuel  is  the  only  fuel  burned,  or 

(ii)  oil  is  the  only  fuel  burned  and  the 

source  is  able  to  comply  with  the  applicable 
particulate  matter  regulation  without  ultill- 
zatlon  of  emission  conrol  equipment  and  no 
violation  of  the  visible  emission  limitation 
has  been  noted. 

(2)  A  continuous  monitoring  system  for 
the  measurement  of  sulfur  dioxide  emissions 
except  where: 

(i)  gaseous  fuel  is  the  only  fuel  burned,  or 

(ii)  low-sulfur  fuels  are  used  to  achieve 
compliance  with  the  applicable  control  strat¬ 
egy  and  the  source  owner  or  operator  elects 
to  conduct  fuel  analyses  and  submit  the  re¬ 
sults  quarterly  to  the  State  in  fulfillment  of 
the  requirements  of  61.19(e)(3). 

(A)  Where  the  owner  or  operator  elects 
to  conduct  fuel  analyses,  under  subparagraph 

(2)  (ii)  above,  the  following  procedures  shall 
be  used  for  the  analysis  and  for  computing 
average  daily  sulfur  dioxide  emissions  for  a 
calendar  day  where  applicable  to  report  the 
data  in  the  units  of  the  applicable  standard 
under  subparagraph  (b)  (ii) .  Hie  sulfur  con¬ 
tent  of  a  representative  sample  of  the  fuel 
or  combinations  of  fuels  fired  each  calendar 
day  shall  be  determined  and  the  high  heat¬ 
ing  value  shall  be  determined  weekly  in  ac¬ 
cordance  with  the  following: 

(1)  The  sulfur  content  (%S)  and  high 
heating  value  (HHV)  of  solid  fuels  shall  be 
determined  by  using  A.S.T.M.  (American  So¬ 
ciety  for  Testing  and  Materials)  test  meth¬ 
ods  D2234-68(72)  for  mechanical  sampling, 
D20 13-68  (72)  for  sampling  preparation,  and 
D271-70  (%S  and  HHV) ,  alternate  method 
D20 15-66 (73)  may  be  used  only  for  the  high 
heating  value  analysis  (HHV).  For  A.S.T.M. 
test  method  D2234-68(72)  the  methods  of 
Increment  collection  shall  be  Type  I  (see 
4.2.1),  conditions  A,  B,  or  D  (see  4.3.4),  and 
systematic  spacing  (see  4.4.1)  for  each  lot. 
The  number  and  weight  of  increments  se¬ 
lected  shall  be  the  same  as  listed  within 
Table  2  of  the  method. 

(2)  The  sulfur  content  (%S)  and  high 
heating  value  (HHV)  of  liquid  fuels  shall  be 
determined  by  using  A.S.TM.  test  method 
D240-64(73)  for  the  complete  sample  (HHV 
and  %8).  Alternate  methods  D1651-68  or 
D1 652-64  may  be  used  only  for  the  sulfur 
analysis  (%S). 

(B)  Average  daily  sulfur  dioxide  emissions 
shall  be  computed  for  each  lot  of  fuel  as 
follows: 


(20.000)  (%S) 
(HHV) 


where: 

%S= average  dally  sulfur  dioxide  emis¬ 
sion,  g/million  (lb/million  BTU), 
S«Tr=sulfur  content  by  weight  of  the  fuel, 
dry  basis  (expressed  as  percent). 


K=hlgh  heating  value  of  fuel  (cal/g) , 
HHV  =  fraction  of  the  total  sulfur  Input  ex¬ 
hausted  with  the  flue  gas.  For 
solid  fuels  (except  lignite)  K= 
0.95,  and  for  liquid  fuels  K=0.98. 
Sources  which  elect  to  analyze  the 
sulfur  content  of  bottom  and  pre¬ 
cipitated  ash  using  A.S.T.M.  test 
method  D1767-62(69)  and  perform 
a  material  balance  around  the 
affected  facility  monthly  may  es¬ 
tablish  other  values  for  K. 

(3)  A  continuous  monitoring  system  for 
the  measurement  of  nitrogen  oxides  emis¬ 
sions.  The  pollutant  gas  used  to  prepare  cali¬ 
bration  gas  mixtures  (Section  2.1,  Perform¬ 
ance  Specification  2,  Appendix  B,  Part  60) 
shall  be  nitric  oxide  (NO) . 

(4)  A  continuous  monitoring  system  for 
the  measurement  of  the  percent  oxygen  In 
the  flue  gases. 

(b)  A  continuous  monitoring  system  for 
the  measurement  of  nitrogen  oxides  shall  be 
Installed,  calibrated,  maintained  and  oper¬ 
ated  by  the  owner  or  operator  of  any  nitric 
acid  plant.  The  pollutant  gas  used  to  prepare 
calibration  gas  mixtures  (Section  2.1,  Per¬ 
formance  Specification  2,  Appendix  B  Part 
60)  shall  be  nitrogen  dioxide  (NO,) . 

(c)  A  continuous  monitoring  system  for 
the  measurement  of  sulfur  dioxide  shall  be 
installed,  calibrated,  maintained,  and  oper¬ 
ated  by  the  owner  or  operator  of  ary  sulfuric 
acid  plant. 

(d)  A  continuous  monitoring  system  for 
the  measurement  of  the  opacity  of  emissions 
from  any  fluid  catalytic  cracking  unit  cata¬ 
lyst  regenerator  in  operation  at  a  petroleum 
refinery  shall  be  installed,  calibrated,  main¬ 
tained  and  operated  by  the  owner  or  oper¬ 
ator  of  such  petroleum  refinery. 

3.  Minimum.  Performance  Specifications. 

(h)  The  following  continuous  monitoring 
systems  shall  meet  the  requirements  of  the 
following  performance  specifications  of  Ap¬ 
pendix  B  of  Part  60,  each  of  which  is  hereby 
incorporated  herein  by  reference. 

(1)  Continuous  monitoring  systems  for 
measuring  opacity  shall  comply  with  Per¬ 
formance  Specification  1. 

(2)  Continuous  monitoring  systems  for 
measuring  nitrogen  oxides  shall  comply  with 
Performance  Specification  2. 

(3)  Continuous  monitoring  systems  for 
measuring  sulfur  dioxide  shall  comply  with 
Performance  Specification  2. 

(4)  Continuous  monitoring  systems  for 
measuring  oxygen  shall  comply  with  Per¬ 
formance  Specification  3. 

(b)  The  test  procedures  outlined  with 
each  Performance  Specification  must  be  fol¬ 
lowed  to  Insure  that  the  instruments  meet 
the  specifications  as  prescribed.  Notwith¬ 
standing  the  foregoing,  a  State  may  exempt 
any  source  which  has  purchased  a  monitor¬ 
ing  system  (s)  from  equipment  vendor  (s) 
prior  to  the  date  of  this  proposal  from  meet¬ 
ing  such  test  procedures  prescribed  by  Ap¬ 
pendix  B  of  Part  60  for  a  period  not  to  exceed 
five  years  from  plan  approval. 


4.  Minimum  Data  Requirements. 

The  following  paragraph  sets  forth  the 
minimum  requirements  necessary  to  comply 
with  161.19(e)(3). 

(a)  For  opacity  measurements,  the  data 
shall  be  recorded  in  percent  opacity  and  sub¬ 
mitted  In  terms  of  the  number  of  one- 
minute  integrated  averages  which  exceeded 
the  applicable  standard. 

(b)  For  gaseous  measurements,  the  data 
shall  be  recorded  in  concentration  units  and 
reduced  to  one  hour  integrated  average  con¬ 
centrations. 

(c)  The  one-hour  averages  required  by 
paragraph  (b)  shall  be  converted,  recorded 
and  submitted  in  the  monthly  summary  in 
units  of  the  applicable  emission  regulation. 

(1)  For  fossil  fuel-fired  steam  generators 
the  following  procedures  shall  be  used  for 
each  gaseous  pollutant  monitored  for  the 
purpose  of  converting  monitoring  data  into 
units  of  lb/million  BTU  (g/milllon  cal)  if 
applicable: 

2090 

E=CF - 

20.9- %Ot 

where: 

E=pollutant  emission,  g/million  cal 
lto/million  BTU) 

C=pollutant  concentration,  g/dscm 
(lb/dscf),  determined  by  multi¬ 
plying  the  average  concentration 
(p.p.m.)  for  each  hourly  period 
by  4.16  x  10-*  M  g/dscm  per  p.p.m. 
or  2.64  X  10-»  M  lb/dscf  per  p.p.m. 
where  M= pollutant  molecular 
weight,  g/g-mole  (lb/lb-mole) 

%  02=oxygen  content  by  volume,  dry  basis 
(expressed  as  percent),  as  deter¬ 
mined  under  paragraph  (a)  (4)  of 
this  section 

160.46(c)  (4).  (6),  (6).  and  (7), 
F=a  factor  determined  according  to 
as  applicable. 

(2)  For  facilities  subject  to  Section  2  of 
this  Appendix,  other  than  fossil  fuel-fired 
steam  generators,  the  conversion  factor  shall 
be  established  by  measuring  emissions  with 
the  continuous  monitoring  system  in  accord¬ 
ance  with  the  certification  test  procedure 
required  by  the  applicable  performance  spec¬ 
ification  In  Appendix  B  of  Part  60.  Using 
emission  data  from  the  above  tests  and  only 
that  portion  of  the  continuous  monitoring 
emission  data  that  represents  emission  meas¬ 
urements  concurrent  with  the  certification 
test  periods,  the  conversion  factor  shall  be 
determined  by  dividing  the  certification  test 
data  averages  by  the  continuous  emission 
monitoring  test  data  averages  to  obtain  a 
ratio  expressed  in  units  of  the  applicable 
standard  to  units  of  the  monitoring  data, 
e.g.,  kg/metrlc  ton  per  p  pm. 

(d)  Any  State  may  require  procedures 
varying  from  those  set  forth  in  paragraph 

(c)  above  if  the  State  shows  to  the  satisfac¬ 
tion  of  the  Administrator  that  Its  procedures 
are  at  least  as  accurate  as  those  In  paragraph 
(c). 
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